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I hi*  report  presents  the  results  of  a i omp r . i.« i ve  , coordinated  study  of 
th<  Connect!*  ut  River  Banin.  The  study  hasher-  directed  tnd  reviewed  by  the 
C-onnec  tic  it  Rim  r Basin  Coordinating  C ommitte.  . »n.pvs-d  of  representatives 
of  the  Departments  of  Agriculture,  Army.  Commcro-  Health,  Education  and 
Welfare,  and  the  Interior,  the  Fed*  ral  Power  Comrr  ission,  er.d  the  States  of 
New  Hampshiri  . Vermont,  Massachusetts,  f onnec  tii  it  md  the  New  England 
River  ft  i sins  Commission.  The  New  England  Division,  Corps  of  Engine,  rs 
acted  as  i hai  r agent  y. 


Tk,  C.oia.e.  tit  ;t  Rim  r Basin  Coordinating  Committee  rep  rt  was  prepared 
Ut  field  level  and  presents  a proposed  plan  for  the  pre  - e r -atii  -n,  development, 
ami  management  of  the  water  and  related  land  resources  f the  Conne*  ticut  River 
Basin.  The  report  is  subject  to  review  by  the  interested  Federal  agencies  at 
di  p.,  rt , : ental  level,  by  the  Governors  of  the  affected  States,  the  Ne  ■ England 
Rim  r Basins  Commission  and  by  the  Water  Re  sour,  es  Council  prior  U its  ’rans- 
mitlal  to  the  Congress  for  its  consideration  in  authorizing  those  Federal  items 
in  the  plan. 
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THE  SUMMARY 

OF  THE 

CONNECTICUT  RIVER 
BASIN  STUDY 


INTRODUCTION  TO  A FLAN  FOR  DEVELOPMENT 

This  summary  sets  forth  the  results  of  a six-year  comprehensive 
study  of  the  11,250  square  mile  Connecticut  River  Basin  together  with 
a Plan  of  Development  of  the  water  and  related  land  resources.  Fore- 
seeable short  and  long-term  resource  needs  are  identified  and  a plan 
for  the  best  uses  of  the  resources  to  meet  the  needs  is  spelled  out  in 
the  report.'  The  study  is  the  product  of  Federal,  State  and  regional 
representatives  working  cooperatively  under  the  broad  supervision  of 
the  Connecticut  River  Basin  Coordinating  Committee.  Guidance  was 
provided  by  criteria  of  the  Water  Resources  Council  which  will  forward 
the  report,  together  with  its  comments,  to  the  President  and  the  Con- 
gress. 

Projects  and  programs  recommended  for  initiation  in  the  next  10 
to  15  years  are  included.  Potential  measures  designed  to  meet  the 
basin  needs  through  the  year  2020  are  identified. 

This  planning  effort  was  brought  about  because  of  the  necessity  to 
solve  the  many  complex  water  resources  problems  that  are  being  pro- 
duced by  an  ever-increasing  population;  by  an  ever-enlarging  mass 
urbanization  pattern  of  development;  and  by  an  ever-increasing  and  so- 
phisticated technical  change.  Meeting  this  challenge  effectively  requires 


caretul  planning  so  that  judgments  and  decisions  can  be  made  upon 
fact  and  not  personal  preferences,  and  it  is  to  this  end  that  this 
report  is  directed. 

The  following  three  objectives  form  the  basis  of  plan  formulation: 


National  Efficiency 
Regional  Efficiency 
Environmental  Quality 

National  Efficiency  is  getting  the  greatest  return  and  economic  bene- 
fits by  investing  in  water  resource  restoration  and  development  from 
the  viewpoint  of  the  whole  country.  Regional  Efficiency  is  producing 
the  greatest  return  in  economic  and-  social  benefits  by  investing  in 
water  resource  restoration  and  development  from  the  viewpoint  of  the 
Connecticut  River  Basin.  The  Environmental  Quality  objective  is  the 
improvement  of  the  quality  of  the  environment  through  water  resource 
investment.  This  objective  includes  not  only  preservation  but  positive 
measures  to  restore  and  enhance  the  present  environment. 

The  Basin  Plan,  conceptual  in  nature,  is  not  a final  blue-print. 

It  is  a series  of  proposals  or  various  courses  of  action  which  Federal 
agencies  and  the  basin  States  may  take  individually  or  as  a group  and 
which  can  withstand  future  compromise.  There  has  been  unanimity 
in  the  concept  but  not  necessarily  on  specifics  that  have  resulted. 

The  Coordinating  Committee  truly  hopes  the  work  accomplished  is  car 
ried  into  some  future  phases  of  implementation.  The  information  de- 
veloped and  the  methods  and  techniques  provided  should  have  a major 
influence  on  future  decisions  which  can  be  made  on  the  basis  of  knowl- 
edge now  available  by  reason  of  this  study. 

ORGANIZATION 

The  Connecticut  River  Basin  Report  is  the  product  of  a Coordina- 
ting Committee:  a Board  of  Representatives  of  the  U.  S.  Departments 
of  Agriculture;  Arrny,  Commerce;  Health,  Education  and  Welfare; 
Interior;  the  Federal  Power  Commission;  and  the  New  England  River 
Basins  Commission,  together  with  the  St  tes  of  Vermont,  New  Hamp- 
shire, Massachusetts  and  Connecticut.  In  accordance  with  Congres- 
sional directive,  the  New  England  Division,  Corps  of  Engineers,  was 
the  chair  agency. 


In  queet  of  every  factor  which  would  contribute  to  a valid  evalua- 
tion of  problems  in  and  solutions  for  the  Basin,  the  Committee  gave 
careful  consideration  to  meeting  present  and  future  requirements  for 
water  supply,  flood  control,  navigation,  water  quality,  hydroelectric 
power,  recreation,  fish  and  wildlife,  land  use  and  other  allied  pur- 
poses, all  related  to  water  resources.  Guidelines  for  the  planning 
effort  provide  for  consideration  of  multiple  objectives  and  multiple 
water  resource  uses.  This  criteria  applies  to  regional  areas  as  well 
as  to  specific  projects  such  as  a reservoir,  or  a non-structural  mea- 
sure such  as  a scenic  riverway. 

The  plan  presents  a framework  into  which  can  be  fitted  in  proper 
relation  all  other  projects  and  programs  as  they  are  developed.  It 
spells  out  a series  of  objectives  and  discusses  programs  and  prior- 
ities within  the  framework  and  provides  guidance  for  programs  spon- 
sored by  State,  Federal  and  regional  planners.  The  Plan  being  con- 
ceptual invites  coordination  and  separate  efforts,  in  orderly  fashion, 
leading  to  a balanced  program  of  water  and  related  land  resource 
allocations. 


THE  CONNECTICUT  RIVER  BASIN 

"To  waste,  to  destroy  our  natural  resources,  to  skin  and  exhaust 
the  land  instead  of  using  it  so  as  to  increase  its  usefulness,  will  result 
in  undermining,  in  the  days  of  our  children,  the  very  prosperity  which 
we  ought  by  right  to  hand  down  to  them,  amplified  and  developed.  " 

Theodore  Roosevelt,  in  1907,  sent  that  message  on  conservation 
to  Congress.  The  warning  can  be  applied  to  the  Connecticut  River 
Basin  and  to  similar  areas  now  heavily  taxed  by  human  usage  and 
demands. 

The  Coordinating  Committee  was  struck  with  the  natural  wealth 
generated  by  the  beautiful  400-mile  river.  Rising  beyond  the  Canadian 
border,  it  flows  through  four  states  into  Long  Island  Sound.  Vermont 
has  the  largest  basin  land  mass  of  the  four  states,  36  percent.  Mas- 
sachusetts has  <14,  New  Hampshire  ZS  and  Connecticut  1 3 percent.  At 
its  widest  span,  the  basin  is  60  miles.  Elevations  reach  from  sea  level 
to  6,  000  feet.  Located  within  the  Appalachian  highlands  of  North  Amer- 
ica, the  Berkshires,  Green  Mountains  and  White  Mountains  are  im- 
portant ranges. 
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Rain  and  snow  average  about  4 3 inches  of  water  annually.  Records 
of  river  discharges  at  Hartford  show  an  average  flow  of  about  18,000 
cubic  feet  per  second.  This  contrasts  with  a maximum  flow  of  289,  000 
cfs  experienced  in  March  19  36.  During  the  drought  of  the  sixties,  a 
minimum  flow  of  1 , 1 00  cfs  occurred. 

There  are  approximately  170,  000  acres  of  water  and  7,  000,  000 
acres  of  land  in  the  study  area.  The  distribution  is  as  follows:  79% 
in  forests;  9%  in  croplands;  4%  in  pastures;  4%  in  urban  and  built-up 
areas;  and  4%  carried  in  the  "other"  category.  Presently,  over  85% 
of  the  land  is  privately  owned  by  individuals  or  corporations. 

The  best  1970  estimates  indicate  a current  Basin  population  of 
1,900,  000.  The  majority  of  this  current  population,  nearly  84%,  live 
south  of  the  northern  border  of  Massachusetts  residing  in  approxi- 
mately 4%  of  the  basin  area.  Population  is  expected  to  reach  3,  100,  000 
in  50  years.  The  percentage  concentrated  in  the  Massachusetts  and 
Connecticut  portions  of  the  Basin  will  increase  to  89%. 

The  Connecticut  River  Basin  is  characterized  in  its  entirety  by  a 
stable,  prosperous  economy.  Employment  is  found  in  agriculture, 
manufacturing,  trade,  finance  and  insurance,  forest  products,  ser- 
vices, recreation  and  tourism,  and  higher  education.  The  personal 
income  in  the  Basin  is  higher  than  the  national  average  and  is  expected 
to  remain  so.  The  Connecticut  River  Basin  economy  remains  more  de- 
pendent on  manufacturing  than  does  the  economy  of  the  nation,  with  more 
than  40%  of  the  area's  total  labor  force  engaged  in  manufacturing  indus- 
tries. It  is  interesting  to  note  that  in  1967  the  total  expenditures  of 
tourism  and  recreation  amounted  to  over  $1  1 5,  000,  000  for  the  entire 
has  in . 

There  have  been  substantial  investments  made  in  water  resources 
developments  which  relate  to  land  treatment,  conservation,  watershed 
protection,  flood  control,  hydro-power,  and  navigation. 

PROBLEMS  AND  NEEDS 

What  are  the  problems  and  needs  of  the  Connecticut  River  Basin? 
What  will  be  required  in  the  immediate  and  long-range  future  in  water 
supply,  for  example,  and  in  flood  control,  in  the  improvement  in  water 


IV 


quality,  in  additional  recreation  facilities,  even  in  the  preservation 
and  restoration  of  the  natural  beauty  of  the  Basin  if  the  Basin's  op- 
portunity for  development  is  to  be  met  and  if  the  needs  of  the  increas- 
ing population  are  to  be  satisfied'.’ 

WATER  QUALITY  - Existing  water  quality  is  seriously  degraded  in 
significant  portions  of  the  basin  precluding  the  use  of  water  for  many 
desirable  and  legitimate  uses.  The  most  immediate  and  pressing  need 
is  for  the  construction  of  adequate  waste  water  treatment  facilities  at 
all  municipal  and  industrial  waste  sources.  Problems  of  nutrient  en- 
richment and  pollution  from  uncontrolled  sources  such  as  produced  by 
runoff  from  urban  and  rural  watersheds  are  mounting.  Requirements 
for  low-flow  augmentation  after  appropriate  levels  of  treatment  are 
likely  if  established  water  quality  standards  are  to  be  upheld. 

POWER  - Development  within  the  Basin  will  require  ever-increasing 
amounts  of  electric  energy.  Although  present  or  planned  supplies  will 
just  meet  demands  (5,  000  megawatts)  through  19b0,  projections  through 
2020  indicate  that  33%  of  the  then  demand  (42,  000  MW)  will  have  to  be 
met  from  sources  outside  the  basin. 

RECREA  I ION  - An  expanding  population  enjoying  higher  standards  of 
living,  more  affluency,  more  leisure  time,  and  improved  methods  of 
transportation  will  spend  more  time  on  outdoor  recreation.  Over- 
crowding of  the  Basin's  public  and  private  recreational  facilities  is 
already  occurring.  Less  than  4 percent  of  the  area  is  currently  pub- 
licly-owned re  creation  land.  Improvements  in  the  way  of  stream  bank 
acquisition,  access,  scenic  and  recreational  rivers  and  open  space 
corridors  are  needed  if  the  public  is  to  share  in  the  natural  resources. 

The  demand  for  fishing  and  hunting  opportu  nities  is  rapidly  in- 
creasing. The  needs  for  fishing  opportunities  show  a major  deficiency 
in  the  middle  and  lower  basins.  There  is  a strong  desire  to  realize 
the  full  potential  of  the  anadromous  fishery  resources  of  the  basin. 

This  desire  is  concerned  chiefly  with  restoration  of  the  historical  runs 
of  American  shad  and  Atlantic  salmon,  to  provide  high  quality  fishing 
opportunities  and  long-term  needs  for  sea  food. 

PRESERVATION  OF  PRICELESS  SITES  - There  is  a need  for  conserv- 
ing archeological,  historical  and  natural  sites  in  the  Connecticut  River 
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Basin,  and  establishment  of  a program  to  identify  additional  sites.  Un- 
less a concerted  effort  is  made  to  protect  these  outstanding  and  valuable 
sites,  they  will  be  lost  forever. 

WATER  SUPPLY  - There  are  sufficient  water  resources  to  meet  the 
foreseeable  in-basin  demands  for  domestic  and  industr  la  1 water  supply. 
Further  out-of-basin  diversion  is  a consideration. 

NAVIGATION  - Increased  boat  use  of  all  kinds  requires  channel  modi- 
fications for  commercial  and  recreation  craft  as  well  as  increased 
flows  for  canoeing,  additional  access  ramps  at  power  pools,  and  im- 
proved facilities  at  Windsor  Locks. 

LAND  USE  - TREATMENT  - MANAGEMENT  MEASURES  - There  is 
a need  for  improved  use,  treatment,  and  management  of  land  to  reduce 
runoff,  erosion,  and  sediment,  thereby  preserving  the  land  base  and 
improving  water  quality.  Such  measures  will  strengthen  the  economy 
and  improve  the  quality  environment  and  natural  beauty  of  the  Basin. 

FLOOD  CONTROL  AND  FLOOD  PLAIN  MANAGEMENT  - Much  has 
been  done  to  alleviate  (load  damages  but  additional  measur es  are  needed. 
More  upstream  watershed  projects  are  required  to  protect  agricultural 
and  rural  areas  and  smaller  urban  centers.  Additional  local  protection 
projects  are  needed  at  specific  tributary  areas  where  concentration  of 
damages  makes  this  type  of  protection  practical  and  economical.  More 
major  multiple-purpose  reservoirs  are  needed  for  conservation  stor- 
age, for  recreation,  fish  and  wildlife  and  water  quality,  where  flood 
control  is  the  primary  project  purpose.  These  latter  units  are  required 
to  reduce  flood  stages  along  the  main  stem  of  the  Connecticut  River 
and  to  provide  major  reductions  on  tributaries  where  these  reservoirs 
would  be  located.  The  dams,  if  constructed,  would  control  25%  of  the 
drainage  area  above  Hartford.  This  goal  was  established  17  years  ago 
by  the  Connecticut  River  Valley  Flood  Control  Compact.  Without  these 
units,  there  is  possibility  of  overtopping  of  six  existing  local  protection 
projects  protecting  major  urban  centers  vital  to  the  basin  economy. 

Flood  plain  regulation  is  imperative  throughout  the  basin. 

EDUCATION  - The  foregoing  needs  are  physical  and  subject  to  tech- 
nical resolution.  Of  equal  importance  is  the  need  for  educating  the 
public  in  water  resources  needs  and  solutions  because  there  is  compe- 
tition between  the  needs  of  the  different  segments  of  the  public. 
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Education  is  vital  if  communication  ami  understanding  is  to  be  achieved, 
for  this,  in  the  final  analysis,  will  be  the  basis  for  decision-making  on 
plan  elements. 


A FLAN  FOR  DEVELOPMENT 

In  formulating  a plan  to  meet  the  needs  and  desires  of  the  people 
in  the  Connecticut  River  Basin,  the  Coordinating  Committee  strove 
to  insure  that  all  elements  be  compatible  and  that  programs  and  proj- 
ects be  flexible  and  adaptable  to  unforeseen  demands  and  changing 
patterns  of  needs.  Alternatives  were  given  due  and  responsible  con- 
sideration. 

The  Committee  developed  a plan  to  accommodate  two  time  frames, 
namely,  an  "early  action"  plan  covering  the  next  10  years;  and  a "long 
range"  framework  type  plan  embracing  requirements  and  opportunities 
to  the  year  2020.  A resume  of  the  "early  action"  plan  is  presented 
here. 

The  1980  Basin  Plan,  as  recommended  by  the  Coordinating  Com- 
mittee, is  estimated  to  cost  $1 , 800,  000,  000  (based  upon  1969  price 
levels).  The  plan  is  described  briefly  in  the  following  paragraphs  and 
in  more  detail  in  the  report  and  in  specific  resource  appendices.  The 
proposals  are  presented  in  1 0 broad  element  categories  that  in  turn 
cover  some  53  specific  parts. 

Element  No.  1,  Water  Quality.  This  element  concerns  five  separate 
parts,  four  of  which  represent  the  basin  States.  New  and  improved 
waste  water  treatment  facilities,  at  least  to  the  secondary  treatment 
level,  are  an  essential  first  step  in  all  parts  of  the  basin.  The  esti- 
mated cost  of  secondary  treatment  for  known  sources  of  pollution  in 
the  basin  is  $240,  000,  000  allocated  as  follows:  Massachusetts 
$96,  000,  000,  Connecticut  $70,  000,  000,  New  Hampshire  $4  3,  000,  000, 
and  Vermont  $31,000,  000.  Additional  expenditures  are  also  required 
for  construction  of  interceptor  sewers,  pumping  stations  and  col- 
lection systems.  Flow  augmentation  storage  is  recommended  in  cer- 
tain new  reservoirs  to  serve  areas  where  more  than  secondary  treat- 
ment is  required  and  where  the  cost  of  flow  augmentation  is  less  than 
the  cost  of  equivalent  advanced  waste  treatment.  The  fifth  and  final 
part  of  Element  No.  1 concerns  other  considerations  for  further  and 
future  detailed  studies.  These  are  as  follows: 
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a.  The  role  of  low-flow  augmentation  after  implementation  of  the 
above  early  action  four  parte  of  Element  1.  These  studies  would  be 
undertaken  after  implementation  of  planned  secondary  treatment  facili- 
ties so  that  these  might  be  analyzed  fur  their  performance  and  evalua- 
tion could  be  made  of  new  waste  treatment  technologies  which  are  under- 
way. 


b.  Further  study  of  the  methods  of  controlling  effects  of  combined 
sewer  discharges.  Although  the  separation  of  sanitary  and  storm  water 
systems  or  the  temporary  holding  of  these  waters  have  in  the  past  been 
considered  as  possible  solutions,  continuing  research  indicates  com- 
bination of  these  and  other  methods,  such  as  micro-screening,  air 
floatation,  and  biological  treatment  may  provide  an  adequate  and  more 
economical  means  of  solution. 

c.  Further  study  of  pollutants  from  rural  watersheds  and  urban 
watersheds  which  contribute  natural  and  man-created  background  pol- 
lution. 

d.  Further  study  of  sewage  diversions  to  alternate  treatment 
plant  locations  and/or  alternate  points  of  discharge  to  larger  water 
bodies.  This  would  involve  inter-basin  or  intra-basin  diversion  of 
waste  water  with  treatment  prior  to  or  subsequent  to  diversion. 

e.  Water  quality  studies  are  needed  at  existing  reservoirs  where 
long-term  discharge  of  wastes  have  created  sludge  deposits  which  have 
long-term  effect  upon  water  quality.  This  is  particularly  the  case  be- 
hind certain  main  stem  power  dams  in  the  basin. 

f.  Further  study  is  needed  in  the  control  of  bank  erosion  and  the 
undesirable  effects  produced  by  sedimentation  which  deprive  fishery 
resources  of  valuable  food  areas  and  spawning  zones.  Such  sediment 
also  causes  turbidity  which  affects  the  desirability  of  waters  for  rec- 
reational use  or  other  purposes. 

g.  Further  study  is  needed  to  evaluate  the  impact  of  multiple 
thermal  discharges  on  receiving  waters.  Heat  in  combination  with 
other  natural  and  man-made  factors,  may  impair  aquatic  life  and  re- 
duce the  stream's  waste  assimilative  capacity. 
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Klement  No.  2,  Power.  This  element  involve*  five  sources  of  energy, 
as  follows:  conventional  hydropower;  fossil  fuel  generation;  pump  stor- 

age hydro;  nuclear  generation;  and  energy  to  be  imported  from  outside 
of  the  basin  areas.  By  1980,  the  supply  of  power  in  the  Connecticut 
River  Basin  will  more  than  double.  A major  portion  of  this  increase 
will  be  due  to  the  installation  of  pumped- storage  peaking  plants  and 
expansion  of  base-load  power  capability  by  means  of  nuclear  genera- 
tion plants.  Two  new  pump  storage  plants  will  provide  1,600  mega- 
watts of  peak  power,  while  additional  nuclear  plant  construction  would 
add  1,800  megawatts  to  the  system.  During  this  period,  there  will  be 
a slight  increase  in  conventional  hydro  capacity  but  a decline  m the  role 
of  conventional  hydroelectric  plants  in  supplying  peaking  power.  Fossil 
fuel  thermal  plants,  which  now  supply  base- load  generation  are  expected 
to  decline  in  both  kilowatts  of  capacity  and  percent  of  total  supply. 

Element  No.  3,  Outdoor  Recreation.  This  element  is  presented  in  seven 
parts,  four  of  which  concern  the  requirements  for  water  surface  area 
in  the  four  basin  States.*  To  meet  the  growing  needs,  the  Committee 
recommends  firstly  the  expansion  of  facilities  and  improved  access  at 
existing  water  bodies,  and  secondly,  construction  of  new  water  bodies. 
There  is  need  for  1 5,  000  additional  acres  of  water  in  New  Hampshire; 
13,000  acres  of  additional  water  needed  in  Vermont,  25,  000  acres  of 
additional  water  needed  in  Massachusetts;  and  an  additional  22,  000  acres 
of  recreation  water  needed  in  the  State  of  Connecticut.  The  fifth  part 
of  Element  No.  3 concerns  the  implementation  of  the  Bureau  of  Outdoor 
Recreation's  National  Recreation  Area  Plan,  a coordinated  Federal- 
State -community  framework  plan  for  recreation  development  along  the 
main  stem  of  the  Connecticut  River.  Part  number  6 of  this  element 
concerns  the  establishment  of  wild,  scenic,  and  recreational  stream 
categories.  Part  number  7 provides  for  the  utilization  of  existing  water 
supply  reservoirs  to  meet  recreation  needs.  These  7 parts  to  the  rec- 
reation element  will  not  only  meet  the  outstanding  needs  to  a great  de- 
gree, but  will  provide  for  many  multiple-purposes  available  in  the  con- 
trol of  these  lands. 

Element  No.  4,  Preservation  of  Sites.  This  element  is  presented  in 
four  parts  and  provides  for  the  preservation  of  those  sites  of  unique 
or  unusual  nature  which  should  not  be  disturbed  if  possible  by  future 
developments  within  the  basin.  Some  850  sites  of  archeological,  his  - 
torical,  or  natural  resource  areas  were  identified.  Historic  and  nat- 
ural areas  to  be  preserved  in  the  State  of  Connecticut  consist  of  49 
sites,  in  the  Commonwealth  of  Massachusetts  a total  of  114  sites,  in 
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the  State  of  New  Hampshire  a total  of  S7  sites,  and  in  the  State  of  Ver- 
mont a total  of  13  sites.  1 he  concerted  local.  State  and  Federal  effort, 
as  well  as  a commitment  on  the  part  of  the  people  of  the  valley  to  pro- 
tect the  basin's  remaining  heritage  is  one  safeguard  for  coming  urbani- 
zation and  future  industrialization  which  have  already  been  cruelly  de- 
structive of  the  physical  remains  of  the  past. 

Element  No.  3,  Anadromous  Fisheries  Restoration.  This  element  is 
presented  in  five  parts,  and  consists  of  the  following:  fish  passage 
facilities;  fish  hatcheries,  streambank  access,  interstate  regulation; 
and  low-flow  augmentation  and  reregulation  of  flows.  Initial  action 
programs  consists  of  the  erection  of  fish  ladders  at  the  remaining  four 
power  dams,  and  the  installation  of  fish  hatchery  facilities  to  provide 
1,000,  000  smolt  (Z-year  old  salmon)  annually.  The  fish  ladder  pro- 
gram will  greatly  enhance  the  existing  shad  runs,  as  well  as  provide 
access  for  the  restored  salmon  runs.  Closely  allied  to  these  actions 
is  a program  of  streambank  acquisition  for  fishing.  It  would  be  co- 
ordinated with  acquisition  needs  for  other  water  uses  such  as  outlined 
above  in  Element  No.  3.  In  addition,  interstate  coordination  would  be 
maintained  to  insure  the  best  operation  of  the  hatcheries  and  also  that 
each  (if  the  four  basin  States  shares  equitably  in  the  fish  harvest.  Fi- 
nally, adequate  river  flows  are  necessary  to  maintain  the  fisheries 
and  the  plan  recommends  that  these  be  provided  by  releases  from 
existing  dams,  together  with  flow  augmentation  from  new  multiple - 
purpose  reservoirs. 

Element  No.  6,  Resident  Fish  and  Wildlife.  This  element  is  presented 
in  six  parts,  four  of  which  provide  for  those  new  reservoir  areas  and 
tributary  requirements  of  the  basin  States.  Part  number  5 provides 
for  streambank  acquisition  and  part  number  6 provides  for  water-orien- 
ted wildlife  programs.  The  plan  has  analyzed  resident  fisheries,  that  is, 
with  the  exception  of  salmon  and  shad,  in  six  categories  namely,  cold, 
warm  and  combination  streams,  and  cold,  warm  and  combination  ponds. 
The  plan  presents  over  90  small  upstream  reservoir  sites  and  seven 
major  reservoirs  which  together  will  help  balance  needs  related  to  fish 
and  wildlife,  in  addition  to  providing  for  other  water  resource  needs. 

Land  acquisition  necessary  for  streambank  access  is  to  be  coordinated 
with  acquisition  for  other  purposes. 

Element  No.  7,  Water  Supply.  This  element  is  presented  in  five  parts, 
four  of  which  concern  water  supply  requirements  for  the  four  baBin  States 
and  part  number  5 in  regard  to  out  of  basin  diversion  of  water  supply. 
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Water  supply  needs  are  presented  for  eac  h of  the  basin  States  in  detail. 

The  study  finds  that  the  natural  abundance  of  available  surface  and  ground- 
water  supplies,  if  properly  developed,  can  meet  all  projected  municipal 
and  industrial  needs  of  the  basin.  Out  of  basin  needs  for  the  1980  time 
period  can  be  met  by  flood-skimming  operations  such  as  that  proposed 
in  conjunction  with  the  Northfield  Mountain  pump  storage  power  project. 
Similar  operations  can  be  introduced  at  the  existing  Corps  of  Engineers' 
I’ully  Reservoir  located  in  the  Millers  River  watershed.  "Flood-skim- 
ming" is  a proi  edure  for  diverting  surplus  high  river  flows  from  a stream 
which  are  considered  exc  ess  to  the  needs  or  uses  within  that  stream  at 
the  time  of  occurrence. 

Element  No.  8,  Navigation.  This  element  is  presented  in  four  parts; 
the  first  part  provides  for  commercial  navigation  from  Long  Island  Sound 
to  Hartford,  navigation  improvements  from  Hartford  to  Holyoke;  recre- 
ational navigation  improvements  at  main  stem  power  pools;  and  main 
stem  and  tributary  improvements  for  canoeing.  The  plan  in  summary 
provides  for  deepening  and  widening  the  navigation  channel  from  the 
mouth  of  the  Connecticut  River  to  Hartford  for  a distance  of  about  5 2 
miles.  This  portion  of  the  river  is  used  now  for  commercial  and  small 
boat  activities.  In  addition,  a 32-mile  recreational  navigation  project 
is  included  from  Hartford  to  Holyoke.  Boat  ramps  will  be  constructed 
at  various  points  along  the  river  and  trailer  service  will  be  established 
at  four  existing  power  dams  to  permit  by-passing  of  these  dams  during  the 
boating  season,  as  well  as  improved  access  to  these  attractive  water 
bodies.  Although  no  reservoir  storage  has  been  specifically  justified 
to  augment  flows  for  canoeing,  some  benefits  will  be  obtained  through  the 
implementation  of  other  multiple  uses  at  the  reservoirs  that  are  included 
in  the  plan. 

Element  No.  9,  Upstream  Water  and  Related  Land  Resource  Potential. 

This  element  is  presented  in  five  parts  : Structural  Measures  - (1) 
multiple-purpose  upstream  watershed  projects;  (2)  other  upstream  lm 
poundments  not  part  of  watershed  projects  , and  (3)  structural  progra.  3 
in  national  forests,  Non-Structural  Measures  - (1)  land  use,  treatment, 
and  management  programs;  and  (2)  resource  planning  with  local  and 
state  units  of  government.  The  early-action  program  includes  eight 
multiple-purpose  watershed  projects  currently  being  planned  under 
Public  Law  566,  and  nine  addit  lonal  potential  wate  rshed  projects  found 
to  be  feasible.  In  addition  to  the  78  multiple-purpose  floodwater  re- 
tarding structures  contained  in  these  17  watershed  projects,  another 
118  reservoir  sites  on  small  upstream  drainage  areas  have  been  recom- 
mended to  meet  1980  water  resource  needs.  The  plan  further  recommends 
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three  rt'i  rcational  impoundments  and  facilities  and  acquisition  of 
l>9,  *00  acres  within  national  forests;  and  1, ZOO, 000  acres  of  land 
treatment  to  agricultural  and  private  forest  land;  as  well  as  technical 
assistance  in  resource  planning  to  some  180  communities.  Soil  sur- 
veys .ire  recommended  on  about  1,500,000  acres  of  private  land.  Water- 
shed analysis  and  soil  surveys  on  300,600  acres  and  fish  and  wildlife  sur- 
veys and  analysis  on  30,600  acres  in  national  forests  are  recommended. 

h lenient  No.  10.  Flood  Control  and  Large  Multiple-Purpose  Reservoirs. 

I his  element  is  presented  in  seven  parts  consisting  of  the  following: 

Fart  number  1 is  in  the  non  - structu  ral  category  and  includes  an 
effective  flood  plain  management  program  providing  for  flood  plain 
zoning,  flood  proofing,  encroachment  lines,  flood  insurance  and  the 
establishment  of  regional  drainage  codes  to  make  existing  drainage  sys- 
tems function  properly  with  the  rapid  urbanization  of  watersheds.  This 
flood  plain  management  program  to  be  closely  allied  with  scenic,  re- 
creational and  open  space  programs  which  will  improve  access  for 
other  resource  activities,  insure  retention  of  existing  valley  storage 
areas  and,  at  the  same  time,  provide  for  a high  degree  of  environmen- 
tal quality . 

Fart  number  Z,  also  in  the  non-structural  category,  includes  the 
enlargement  and  improvement  of  existing  flood  warning  systems  with 
expanded  communication  and  coordination  between  the  United  States 
Weather  Bureau,  the  United  States  Geological  Survey,  the  Corps  of 
Engineers,  other  Federal  agencies,  the  States,  local  communities  and 
those  individuals  located  in  flood-prone  areas. 

Fart  number  3 provides  for  construction  of  seven  major  reservoirs 
for  flood  control  and  multiple-use;  namely,  Victory  Dam  on  the  Moose 
River,  and  Gaysville  Dam  on  the  White  River,  both  in  the  State  of  Ver- 
mont; Bethlehem  Junction  Dam  on  the  Ammonoosuc  River;  Claremont 
Dam  on  the  Sugar  River;  Beaver  Brook  Dam  and  Honey  Hill  Dams  both 
in  the  Ashuelot  River  Basin;  all  in  the  State  of  New  Hampshire,  and  the 
Meadow  Dam  on  the  Deerfield  River  in  Massachusetts. 

Fart  number  4 provides  for  the  modification  of  four  existing  Corps 
of  Engineers  dams;  namely  Union  Village  Dam  on  the  Ompompanoosuc 
River  in  Vermont,  Tully  Dam  in  the  Millers  River  Basin,  Barre  Falls 
Dam  in  the  Chicopee  River  Basin,  and  Knightville  Dam  in  the  Westfield 
River  Basin,  all  three  in  Massachusetts. 

Fart  number  6 provides  for  construction  of  five  local  protection  pro- 
jects; namely,  at  Lancaster  on  the  Israel  River  in  New  Hampshire,  at 
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St.  Johns bury  on  the  I ■ s imp-  u . rid  -!*  ep.  r K r.  • r - . and  .it  Hart 
li  r < 1 on  the  W hit*.  l<  iv>  r both  in  Vi  rn^nt.  at  Westfield  on  the  \V<  st- 

field  River  m M.i  s - i t hu  si  tt  s , and  on  the  I .•  n K i ve  r in  ( onm  t t.c  at . 

rt  numbi  r • provides  fi  r upstream  :lood  control  projects  con- 
sisting I I l ight  I ihlu  1 aw  - ' wati  rshi-d  plan  now  ,iwlrr  planning 
and  nine  potential  watershed  proa  cts. 

1 art  numbi  r m.  lad*  incidental  bat  additional  flood  . ontrol  as 
pr  o v id  ill  a t t h r >•<  n a r mu  1 1 ipl  e p a r post  r > • > • r vo  i r ■ . nanirlv  , Oa  rri  - 

r.«*  r Dam  in  the  Millers  Hi  « r Basin  in  Ma  husi-tt;  . and  C old  B rook 

on  Roaring  Brook  .nd  B la i kl edge  Dani  m 'h-  Salmon  River  watershed, 
both  in  tin  Mati  oi  Cunni  i to  it . 

CONC  LUSIONS 

I' he  Committee  lielirvcs  that  the  basin  needs  that  have  been  id«  n- 
tified  and  analyzed  reflect  « ir rent  population  aesiri  - a-  < --.pressed  by 
pu b!  o p. . r t ic  i pa  1 1 on  . a a i 1 1 i nd  behavioral  pa  1 1 e r n s w i ! 1 i han g < over 
tin  0-year  protection  period.  ibis,  pro]  ai.  suggested  tor  meeting 
1980  requirement  - ar<  nu  re  apt  to  reflei  t ti  e naturi  of  the  needs  to 
which  the  Basin  Plan  addresses  itself.  1 he  ( onneeti  it  River  Basin 
has,  since  its  initial  settlement.  been  dependent  upon  its  .nat  iral  ri 
souri  ec  . Its  peopli  ilevi  P oed  these  resoin  i . not  always  in  t h « 
wisest  manner . I he  (.  ooruinatmg  i ommitti  t ■ one  1 ides  that  a more 
• art  ful  allocation  of  natural  resoiries  w:l)  (u  na  e >s.»ry  d the  basin 
i to  continue  to  grow  and  still  maintain  a high  c:  uility  in  its  environ- 
ment. There  art  suffic  ient  water  and  related  land  resouries  in  the 
valley  to  m et  the  largi  m<  broad  -i.  le  needs  pr"  ia  ted  tor  the  P'80 
I time  frami  . • • t cnhanci  i 1 . ei  at  i i 

toration,  conservation,  and  orderly  development  oi  resources  in  the 
public  and  private  sectors  . re  a ired.  Ther*  ire  adequate  resources 
to  permit  the  preservation  of  areas  of  unusual  quality  and  to  maintain 
open  space  to  balance  new-  growth  area  . 1 hi  < ommittee  finds  oppor 

tun  i t n s and  requirements  for  I-Vde  ral . St  a'  < . loc  1 1 and  ornate  action. 

R I-.COMM  1 NDA  I'K.X.S 

1 In  ( onnei  tii  it  Hive!  Basin  Coordinating  Committee  recommends 

(1)  1 he  Basin  Plan,  as  presented  and  dis<  us.a-ii  in  this  n part , he 

accepted  and  used  a a guide  tor  the  development  inu  beneficial  use  c>‘ 
tin  water  and  related  land  resource  of  the  C'onm  cticut  River  Basin; 

(Z)  1 he  projects  and  program  in  the  P)  to  Is  year  category,  re- 

ferent id  as  th'  1980  Plan  for  Development,  be  implemented  through 
appropriate  agi  n<  n s. 


( 3 1 I his  re-port  bo  user!  as  a supporting  document  for  the  individual 
agency  reports  which  would  be  the  basis  for  authorization  of  ‘he  vario  s 
parts  of  the  plan  with  particular  reference  to  those  areas  where  Federal 
cost  sharing  requires  authorization  by  the  Congress, 

(4)  F.ich  of  the  affected  and  concerned  Federal  a nd  State  agencies 
review  periodically  those  segments  of  The  Flan  for  which,  under  law, 
it  is,  or  may  be  , assigned  responsibility. 

Within  the  New  F.ngland  River  Basins  Commission  there  be 
established  a Connecticut  River  Basm  Program  assigned  the  task  of 
coordination  of  planning  in  the  ;ntu  rest  of  a balanced  management  of 
water  and  related  land  resources.  This  |Oint  Federal -State  comprehen- 
sive planning  organization  would  prov  ide  the  leadership  required  to 
bring  the  many  profits  outlined  in  this  report  to  fruition; 

I tj  I Those  areas  of  the  development  plan  which  are  applicable  to  on- 
going Federal  programs  and  State-  programs  proceed  as  soon  as  possible  , 

f 7 1 Those  additional  studies  discussed  in  this  report  be  made  as 
soon  as  practicable,  and 

(8t  There  be  initiated  a broad  base  education  program  to  assist  in 
making  the  public  more-  effective  participants  m ‘he  planning  anei  decision 
making  prore s s . 

A chart  showing  the  over-all  e ost  breakdown  lor  the  1*180  Farly 
Action  Plan  is  found  on  page  XV  in  this  summary  I hose  items  for  which 
spec  Tie  * stimates  c*t  e cist  were  not  possible,  such  as  separation  of  com- 
bine-ti  storm  and  sanitary  sewers,  or  preservation  ol  cultural  sites,  are 
listed,  without  expre  seel  value,  to  indicate  the-  comprehensive  nature  of 
the  ,tudv  and  the  r<  commended  plan.  A basm  map  displaying  the  mdiv  - 
dual  elements  cif  the-  plan  is  appende  . to  this  report. 
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ORGANIZATION  OF  THE  MAIN  REPORT 


I'ne  Main  Report  ,s  dray.-  :r  ni  1 ‘ separate  appendoes  and  is 
d.viried  into  a summarv  and  11  chapters.  It  rder  to  facilitate  use 
of  the  report,  the  11  h-pters  are  grouped  in  ‘hr*c  parts  separating 
specific  areas  of  interest.  Part  One  . eludes  nipters  entitled  Au- 
thor it  nd  g , Descr ipt  f the  sin,  and  I ^siography 

Pa rt  Two,  i - t s , r ents  the  ana  s of  the 

lems  and  needs  ei  gendere-i  hv  t.-.e  ha  sir.  s p .pulation  and  e<  >n  rny  and 
describes  s >1  .t  up  .•  : a .te  natives.  Part  T r ree  ntr  trtures  and  dis- 
cusses the  C rdi:  ated  1 as  P.an,  presents  the  views  -f  the  part:  i- 

patmg  States  and  agencies  and  finally  aitlines  the  ( mr  .mating  ( m- 
rnittee  s r ecommen -iat  :•  >n  s t"  Congress. 


i-ART  ONE 


CHAPTER  I - AUTHORITY  \ND  BACKGROUND 


Provides  authority  as  pro  • ente  . legislation  by  Congress  and  the 
riter.a  as  estabhsr.e  1 hv  t!  V.  iter  * es.,ur  es  Planning  Act,  the 
Water  Resources  C nnl,  a :i  the  Title  II  P.ver  Basins  Commission 
which  report  to  tne  ( ouncil.  Refereni  e to  th<-  earlier  studies  of  the 

f ■ • ( • • is  ] ng  efforts  under  way 

in  the  valley  and  . rdmation  >f  tl  e < onnecticut  Study  are  presented. 

I he  maturit.  it  the  C e ticut  River  is  highlighted  in  hidings  its  in- 
tense water  re*-  ur<  «•  deve;  prnent  history,  .-  eluding  with  a summary 
of  water  law  and  policy. 

CHAPTER  II  - OKSC  R IPT  ION  OK  BASIN 

l hi  s chapter  des.  ribes  the  basin  area,  1 ation,  extent  and  study 

ns,  1 s . itural  and  hiBtorit  - , 

iding  some  . • • I • ■ ial,  < non  , and  iltura  hai  ter- 
l sties. 

.. 

CHAPTER  III  - PHYSIOGRAPHY 

This  chapter  presents  the  baain’-  land  lorm;  its  geol  gy,  hydrology, 
biota,  land  use,  and  ie-thetn  qualities. 


x 


PARI  I' WO 


c HAP  IT. K IV  - POPP  l.A  1 ION  AND  l.(  U\(  )M  Y 

Hu  s • ha  pter  presents  th<-  ha  - popu.at.  n,  vmwed  I r • -rn  the 
numbers  of  pe  .pie  both  now  . 1 1 -. < i 11.  the  future,  their  demographic 
hai  ter , ai  i itterns.  < ex  human  t ial  want 

re  e d.  i eel  ns  • t e t h < egrei  i lat  1 o >n - 

t r ■ > 1 envts  : tied  it.  the  future  and  <:>-m  • t : »t«-  the  > ritrast  v it!  the 

earlier  populat.  m pr  joe  t;  •!.  urvi-s  I he  e my  segment  >i  this 

chapter  contrasts  the  ma uufac luring  and  service  type  industries' 
ecoi  my  f th « ver  rea  e t tht  It  ifactui  g, 

agricultural  and  rei  reatrai  type  e,  my  >1  the  upper  basin.  The 

dependence  of  the  upper  reaches  upon  the  : ;t  mi  :a  1 resouri  es  a its 
s uthe rr.  neighls  .r  s is  noted.  Sin  e .pstream  states  draw,  a significant 
part  f their  me  fi  i i 1 1 I , t isp<  t f the 

ctun  >m;c  charai  ter  and  politn  al  ■ : .seipien.  »•-  . s explained. 

CHAFl  HR  X - NKPDS  AND  PROF, 1.1. MS 

A discussion  of  what  are  needs  and  what  are  problems  and  why 
they  are  different  is  presented.  A.-  : r spe  :f . details  : n .w  needs 
figures  were  developed  individually  ! r the  1 ir  ais  resource  ate- 
g tics,  this  ; s cross-referei.  ed  t the.r  respective  append.  - Needs 

in  different  m its  and  :■  r different  a r •••»  - of  the  bas  n,  t .gether  with  their 
■ ■ k lity  ' • ■ vement,  is  ■ ere  they  /ei  ■ , ire 

('HAFT  HR  VI  - SOLL  1IONS 

This  hapter  brings  ut  the  various  devices  or  iptn  ns  available 
meet  < 1 , th  th  i r n ..  t 1 eta  goals.  h e ad vanta g<  and 

di sa  ' ■ - , multi-  se,  ai  tary 

purpi.se  structural  solutions  a r ••  demonstrated.  IP  . s chapter  draws 
heavily  tr  m Phi-  Formulation,  Appendix  K.  The  means  by  which  devices 
and  allocation  of  natural  resour  es  can  be  combined  to  solve  the  flood 
nti  pi  • ■ , : d<  • ‘eds,  re  given.  Noi  struc- 

lura  s olut . ns  are  disc  issed,  sum  i ••  / rung,  encroachment  lines, 
early  warning  and  flood  plain  management  as  well  us  other  land  use 
practices.  The  differences  between  the-  solutions  and  alternatives  pro- 
ducing the  same*  units  of  measurement  are  discussed. 


a. 


xi 


CHAPTER  VU  - ALT ERNA  LIVE  PLANS 


This  chapter  concerns  alternative  ins  .it  >i  draw  - heavily  from 
supp  .rting  appendices  with  i r • s s - r e!  <•  r . where  necessary  f<  r 
dividual  details.  Alternatives  arc  rated  ,t  - >r.  a <!• ,.  .ar  • .*  t 

basis  as  there  are  many  areas  where  nnsisufment  t<  <ls  are  nut 
available.  I'he  benefit  to  t st  relati-  nship  is  presented  and  deviat:  ns 
fr  ■ - th  measurement  r itei  i tei  her<  ei  i pi  ite. 

PART  THREE 

CHAPTER  VIII  - POOR  DINA  ITT)  HASP-  ] ’ LAE 

This  chapter  presents  the  is  n P.an  n the  premise  that  t . . par- 
ticipants were  required  t plai  and  a t a - lit),  :ug:  dec. is . a.  it 

times  was  bv  consensus.  It  re<  cure-  that  partu  lp.mts,  by  reas  a. 

f their  positions  tat(  i r a tat  , t m 

support  all  pr upe sa  1 s p r e s ••  • ted . w ever,  ;t  was  ; . . essarv  t-  present 

a coordinated  joint  Federal-State  plan  from  which  modification  > u'd 
later  occur  upon  review. 

CHAPTER  IX  - DISCUSSION 

This  chapter  discusses  the  e>  n mic  impact  t the  Basin  Plan  and 
the  priorities  which  must  be  met  t keep  open  the  options  al.  >w;ng  :or 
vc  i se  gr  md  mainte  ti  ■ ■ f e < ta  . Methods  if 

scheduling  and  implementing  the  plan  ire  described  along  with  t dis- 
cussion of  those  measures  uf  publ:  education  and  communication  which 

will  be  needed  in  support  f the  plan. 

CHAPTER  X - VIEW  Oh  PAR  l i(  i PAN  ! S 

This  chapter  presents  participant  views  md  particularly  tin  se  items 
with  which  they  disagree  and  reasons  why.  As  the  rep  ort  pr  >i  eeds  to 
higher  reviev  evi  , th  aptei  • st  rl  i rd 

r. HALTER  XI  - Kl-roMMLN  DAT  IONS  FOl 

This  chapter  presents  a lurmat  whereby  the  dillerent  Federal  and 
State  agencies  can  seleit  and  promote  th  se  program  elements  which 
fall  under  their  statutory  area  of  interest.  Recommendations  are  sub- 
stantial enough  so  th.it  the  individuals  participating  an  facilitate  then- 
future  reporting  to  higher  levels  u authority. 


PAR  T ONI-'. 


c hap  r i-: r i 


A’  lHORPI  V AND  BACKGROUND 


sei t ion  I - Study  Authority 


A.  nitecj  States  Senate  Resolution  (.  ommittee  on  Public  Works, 

A d opt  id  11  May  1 9t  2 

I hat  ’hr  Ki-.i  nl  c : Pngmee rs  f<  r R i ■ .•  r - and  Harb(  r , < rr.it*-:  mder 

'ition  - of  th«  Rivers  and  Harbors  Ait,  approved  lid  June  1902  b*  , and 
; s hereby,  r i ■ i ; 1 1 * -tod  to  ri".  it'w  the  r<- oorts  on  the  Conn  re  tn  it  River. 
Ma-sui  hu set t - , New  Hampshire,  Vermont,  a no  (onnett;<  .t,  published 
.<>  House  Den  ument  ♦ • . • th  Congress  , S*  ond  Session,  and  other  re- 

ports , with  .i  view  to  determining  the  ad  . usability  of  n odifying  the  ex- 
isting p r f ■ < i t at  the  p r < sent  tin  <• , with  p.i  r ’ . Jar  rrferom  e to  develop- 
ing a comprehensive  plan  of  ir.provt-ment  for  the  basin  in  the  interests 
I flood  ontro) , navigation,  hydroele.  tro  power  devr  lopna  nt  , water 
' .pply , and  other  purposes,  coordinated  with  related  land  resources. 

I he  abovi  Senate  resol  .tion  provide  I the  principal  authority  and 
: r<-  t ion  to  the  i hair  agency  to  proi  «•••':  w ith  *t  r i impr*  hensivi  study  on 
thi  ( unni-i  tii  ut  River  Basin.  Approximately  i years  later,  22  ' uly  19r  , 

i onpress  approx  e*i  the  Wati  r Re-o-ir*  • - Planning  A t wh.  h provides 
lor  the  optin  in i development  of  th<  nation  natural  resour  «-s  thro  .gh 
t hi  - »'  rd  ; nat  eh  planning  of  wa  te  r and  related  land  resou  r < i s thro  igh 
the  establishment  ot  a Water  Ki  sour>  < ( ouni  1 1 a n - : Ria  r Basins  ( ' • ni- 

n . i s - : on  , as  well  as  providing  financial  a s si  tarn  e <o  t la  States  m order 
to  i n i r e,.  - St  a 1 1 pa  rt  i c i pat  inn  in  sui  h planning. 

B.  Water  Resource  Planning  Act 

1 he  Connecticut  comprehensive  study  is  one  ot  a series  of  w.t'er  re- 
aiuru  planning  studies  being  performed  tor  the  entire  ruction  .nder  the 
over  all  puidanc  e and  d i r etc t ion  of  the  Water  Resources  < oum  :1 . This 
Cabinet  lev  organization,  headquartered  in  Washington,  D.  C . , is 
i ha  r gee!  by  ( ong  r e s s to  maintain  a continuing  study,  prepa  re  an  assess- 
ment biennially,  or  at  such  less  frequent  intervals  as  the  Council  may 
determine,  outlining  the  adequacy  ot  supply  of  water  necessary  to  meet 
tin  water  requirements  in  eac  h water  reso  ,ri  e region  m the  ’nited 
fat*  anil  the  national  interest  therein.  In  add  lion,  they  ,1  ri  to  main- 
tain a continuing  study  of  t h < • relation  of  regional  or  river  basin  plans 
and  programs  to  the  requirements  of  larger  regions  ot  the  nation.  It 
is  also  charged  to  review  the  adequa i y oi  administrative  and  statutory 


rm  .in>  for  the  < oo  r- : in.i t ion  ■ ■!  am t t r .in'!  relat'd  lari'!  res • a r i e >iln  y 
and  programs  of  t h«  >ev»  r . 1 1 ral  agent  o . If  will  appraise  th« 

a(!r(|u.u  v of  existing  ..nd  : - r • *;>«  -•  ; p<  1:  y a no  pri^r.ims  *o  rut  et  •>  nh  r< 

<;  i r«-n.<  nts  and  it  -■hall  niaki  ret  ommendat tons  to  the  1'resident  with 
rcspt.  t t < l t d i ra  1 pol u y and  pr ( • g r a m - . Water  Resource  Pl.inninp 
Ait  delineates  the  duties  of  the  Count  i ! and  also  p r < vide-,  authority  for 
the  c r eat  ion  of  River  Basins  ( omnit  s s ions  , <>!  which  there  is  one  i r - 
rently  in  existent'  in  New  1 .ngland  . being  « st  a hi  i shed  n Sept  tin  be  r of 
1 »>  . Ihe  1 edcr.il  tie  pa  rtrnent  a re  nutt  mg  the  t ha  11*  nge  of  planning 

tor  a i n . or  i hen  s i v e program  ot  water  stud  m s through  an  intense 

get  and  program  . oordmation  etfort  who  h wa  - o tu.illv  initiate-:  m 1 h 1 , 

--me  i years  before  the  r*  at  ion  of  the  Water  Rcv.iir.  e>  < t .n  il.  A 

program  of  regional  framework  'I  ypt  1 study  to  <.•  • r the  tountrv  and 

more  detailed  riv>  r basin  Iype  .1  stutly  of  oe,  if u problem  areas,  .<  h 
a tin  Ccmnct  tit  tit  R iver  Basin  , has  been  de\  elopee.  and  .rrently 

.ncer  way.  Planning  for  the  Iype  1 individual  r iv«  r mun  program  ~ 
enta  iled  the  identification  <>l  < x:  sting  am  t<  r resou  n e development  ne  - . 
those  expected  to  he  encountered  m futon  years,  and  no  a i r • ; ■ r 
their  solution.  Definition  and  « -.ablation  •>{  pro  •-  i n . ■ 

tail  to  provide  a basis  for  authorization  however,  a ill  b>  limit*  -I  • 
those  pro  ft  ts  far  vc  hit  h sta  rts  a r<  r>-  r-  . ,n  ' I • • ns  • .or 

year  period.  I'hese  a r<  those  nrograti.  as  o .timed  in  the  1 t»a  ,r; 

plan  wherein  there  is  f ederal  mteri 

r he  Water  Kesimrt  es  Coun-  i 1 is  . onipo  s e 1 of  t h<  sl  r«  'a  r : • (>t 

Agru  lit  ir-  the  Army;  Health,  1 dotation  and  Wi  ll, ire.  th<  Interior, 
anti  I ran  portation;  and  the  ( ha  i rti  an  < ■'  the  ft.-  ra  1 1'o.ver  1 • 
sion.  P r • s i ' : ent  Nixon  ha  • • : ■ ignato:  ■ • . r « t . t r v Ho  k e 1 ■ i inter:  r a 

( ha  i r man . I he  Set  retary  of  < 'omtnt  r <•  anti  the  rr'.irv  • •:  lie.  sing 
and  ' ' rba  n iJe  veloprnent  are  t u rrently  a s so.  at.  r emb«  r of  • he  ( ■ > . ,m  I 
but  have  been  recommended  for  full  membership  ay  other  t oum  il  mem 
her--.  In  summary,  the  Water  R < sour.  > t <■  . n.  1 1 ha  r ••  - ; ..  .n  :»il  it  v for 
th<  coordination  of  thi  Folcral  effort  an  tin  t on . pr  e hen  s i e r : . e r ha  > m 
st  idles  with  respect  to  budget  s , lei  hill,  .d  , and  pol  \ a 1 1 • . < ! i : it  , an  ’ 
review  and  s ibmi  s s ion  of  the  reports  to  the  I r * ei'-nt  a no  Congress. 

( . Retent  Legislation  Broadening  1 ederal  Inter*  sis 

In  a not  so  distant  pa  st  , 1-  ederal  ap  nt  i<  s an  i others  were  print  ipally 
i om  erneil  with  single  purpose,  separate  planning  lor  i n a r ray  of  differ- 
ent protections  and  in  tin  areas  of  their  stat  itory'  responsibilities . 

Many  of  the  law  restrn  ted  cons  idc  r a t i<>n  of  broader  a s pet  t s of  the 
of  water  ant)  the  assoi  lated  problems.  However,  water  is  not  a divi 
sible  resource,  further  as  we  expand  in  population,  irbani/ation  and 
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meal  change, 
natural  rrs  n « , t 1 

that  . .the  r user  t>«*  im  • •rpuratfd  .1  tin  plan-  • c.  • ' • ' r,e’  ' r s > . 

. . i ri-s  turi  <•  legislation  that  .trr.vi-d  11.  ••  1 ••  ate:  . 

the  a d v i • n t ! S e t . . 1 1 • ■ D . i r n < ■ r . t S - ' < < 1 1 1 • • s t > ' ' > ' ■ ' t ! ! t : . . - ' ■ > *> 
d >ne  bv  the  Congress  t the-  1'mtnl  Si  ,t>  . 


]'  he  I .and  and  Water  ( • jnserv.it.  • : ura:  V ? ' l " r • 

imam  ing  t*  r the  deveb  <pment  ! State  r*  r < >t. 
tmuing  funding  mr  « st  shar.ng  : i- 

r i-nted  publu  rei  reatif|ii. 


The  Appalachian  Regional  Dcvel  jprnent  X t , >>  • tr.e 

. ;c  W<  rks  and  h<  • >n  ns;.  Devc  b >pmei.t  t 

emphasis  towards  regional  development  out  • r t •. r t.---  -in. 

may  be  available  by  water  resource  pr  jeits  t . en 

ment  or  alleviate  sufferings  in  areas  •:  ' r-a...  .nets.:*!  »%•••>«••  t. 
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The  Water  Quality  Act  oi  1 >t>->  he.  pet.  esta  i st  star  <:ar  :•  md 
g .als  as  initial  steps  to  restore  and  maintain  w ate r qua  At  v . the 
nation's  rivers.  I* he  Clean  Water  Restorati  i.  Act  : 1 h>t,  preset  ted 
further  assistance  for  developing  comprehensive  water  qual.ty 
programs  as  well  as  abatement  plants  for  various  river  basn 

Fhe  introduction  of  the  Department  1 r a : - n rt  ,it . : Ait  t r.  e 
establishment  of  national  flood  insurance  pr  gram.  Presidential  i x • - . - 
utive  Order  1 1.1  »b  as  relates  to  Federal  development  in  fl  >d-pr.  tie 
areas,  pi.,  es  much  emphasis  n pr  per  land  use  thr  ugh  regulati  ■, 
and  administrative  policy  as  a means  t reducing  future  damages.  I'he 
Kstuarv  Act  of  1 *68  hopes  to  keep  <i  balance  between  the  c >nservati  n t 
wetlands  .md  natural  resources  of  importance  to  aquatic  .lie  as  well 
as  maintain  the  natural  beauty  of  the  nation's  estuarine  areas.  1 lie 
id  : d Rivers  Act,  and  the  Federal  Water  1 i t real 

Ai  til  *65  .ire  means  to  preserve  and  at  the  same  time*  use  and  share 
resources  for  the  publu  sector. 

Congress  has  broadened  the  national  objectives  fi  be  considered 
m planning  if  water  and  related  land  resource  dcvel  pments  and  these 
have  been  reflected  by  the  Connecticut  Coordinating  Committee  in  its 
. oncepts  and  philosophies  as  presented  in  the  1 *H0  basin  plan. 
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CHAP  I HR  I 


St* i t * : 1 - Pr.  r Reports  and  '"it!  *r  ties 


Mumcr  ms  reports  have  been  submitted  n t hi «•  Connecticut  Stiver 
Hus  ::  i r i ci  ; r ni.viv  ire. is  • >f  resource  interest  b*  *t  hi  m t.he  pui.l.c  arid 

private  sectors  who  h cover  broad  areas  t State  and  . •.  ul  interests. 
Regarding  Federal  interest'  11  the  < .nt.e  ti>  at  River  i*asn  , these 
art  principa  i i\  . the  program  areas  ■:  : . ntr  *.,  navi  gat  *n, 

iver,  (1,  e.  , pm  pa  n the  r<  t * t , treai 

itei  igement,  fi  shier i<  , fe.  r 

tha  area  a i.  i.d  i .ntr  1 a . *:ie,  tnere  • ive  Dee,  n.p.eted,  .rider 
th(  Engmeei  rogram,  egu  ndai  ea  r 1 926, 

...  igh  1 968,  i total 

gre  lal  directives.  In  the  rea  f navigat  , 
t h e y ea  i ) 1 1 th  r igh  1 9 69 , th  i ■ tt ed  pai 

p -rts.  In  the  area  fl>*  d plain  .ni  rmati  : , b sumn.ar*.  rep*  rts 
and  appendices  have  been  submitted  as  g*..des  to  1js.i1  muna  ipalities 
n th  is  in.  Fo r f u r th e r det a r n in g t r eat  i 

rts  a , • ■ ■ di r ected  to  tl 

a ppendi i es . 

Recause  ot  their  signit'ii  uni  • to  t ns  c .mprehensive  study,  .ar- 
ticular recognition  is  given  t the  :*  *.  >w  me  1*  edera ! report' 

(1)  ’The  Resources  *i  New  F.ngland-N'ev.  V rk  Regi  t.  ',  a * au- 

thor i/.ed  in  Section  ot  the  Flood  ( ■ . : it r • >1  Act  ot  1 *SO(P.  L.  >H>- 
81  st  • • , Se  S<  together  t ent  rec- 

tivi  ' * - ■ 1 • , es ta  mei  •*■:■- 

agency  < ommittee.  Thus  rep  *rt  recommended  thiat  the  river  basin 
and  regional  plans  set  forth  in  tin-  rep  rt  serve  is  a guide  for  the 

ent,  nse  rvat  i , i n it  at  ind,  iter,  re  - 

re  f ■ 1<  i 

is  commonly  referred  to  us  NFNYIAC  ^(and  sometimes  .is  the  g*dd 
books" ). 

(2)  Senate  Document  No.  it,  tl  1 • , r si  * n, 

mmary  report  ri  - ei  isii 

and  regional  plans  as  set  forth  in  th<*  NI.N'iIAt  report  serve  as  a 
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t it  . r • guide  ! or  ' h<  < i ■ . elo:m n n!  , c onsi- r va ! ion  a nd  ■ it  il i<*a  t ion  <>i  ’hi' 
land,  a 1 1 • r mi  related  r«  -our  • s ol  t he  Now  hng  land  - Now  York 
R eg  ion . 


• * t e o ■ , ;x  i r t • o n.t  1 1*  R o - ol  it  ion  \c  . 18  , So  I h (Y  n 

g r • . i r - ' • on  . 1 * ‘ . I hi  s riport  , i ommon  1 y k now  n .is  * ho 

r o ; o r t ' ! 1 1: i ■ . t ’ « ' i omrmtte  • a-  is  primarily  < on<  erned  with 

■ 1 ' i \ • • * • • i 1 : • in  a .i • • r r<  our.  e~  to  . -.iin  ron'inuoii  o 
•:  . g r • a • i-  a * • in  i ir:  : tho  i m m'rv  to  ron a in  ' runs; 


4 ■ • « n i • . 

r i ♦ * « * ! * . 

in  hit  m 
7 -t  p.tr. it. 

ri  i s ing 
r « ;>o  r • s , 

• » n • 1 « 

i rd 

of  1 . . ing 

. I hi'  . once  rn< 

i « n.» 

* f . lot  1 T ! l 

P!I?  ‘ . * 7 . 

cU  ' t 

h ( 

ongre  - s . 

Sec  ond  Sc  uon 

\ *ol  u 

it  , ’.in'! 

m:  . .ir  : i 

: r<u 

ed 

.res  m t ! i 

e l oro  i la  * ion  , 

• i 1 ..it  i.  r.  .iii  i ■ • Ian*  or  . incl  Dovelopir  on:  of  IV  .'it 

i'l.i’i  : am:  * * * < . r • i hi  re-port  not  only  provides  th«  basu 

r . • o r ■ i .ri.tort  1 . v . 1 1 : : lo  oph  i o - nt  oom  p r oh  cns  i > rivor 

. • n e t he  Ca  bine t 1 evel  Wa t e r R e rets 

( o . n . 1 1 . 

■ n - ' • >ni  irtont  \<  . ' 1 , 89th  Congress.  First  So  s s ion  . 

1<>  i • o r R o i > ; r , I 'la nn ing  \ > • provitlos  (or  formal  . roition 

. ■ . ns  and  i on , a s well 

.is  »h<  River  !‘i.;n,  < ommi-  ion,  made  possible  indt-r  its  litle  11, 
and  'ho  grant  progran  to  as  sis'  planning  a'  the  State  level,  niadt 
;m  is  s i hi o indor  l itlo  ill. 

* A ' 'nil  ted  Natural  Program  for  Managing  1-  lood  Fosse 
Ho  i so  line  alien!  NY  . A , 8'hh  Cong  ress  , Second  Session,  as  pro 
pared  by  the  Iask  force  on  1 edoral  Flood  ( ont  rol  Policy.  provides 

■ r operate  re.  ornmend.it  ions  regarding  non  ' ru<  tural  programs 

to  reduie  flood  damages  and  flood  hazards. 

. r 1 hit  ...  ••...• 

f 1 I 'r  m r to  the  I t CJ  s little  a 1 1 ent  ion  was  given  to  flood  protec- 

tion or.  th'  ( onnec  t ii  it  River  mainly  because  no  m.t  tor  f lood s h.oi 

■ i r red  in>  t to. '«  . nd  a ppa  r ent  ly  a c c rta  in  amount  of  complai  enc  v 
had  et  in  > on.  erning  flooding.  Ma  or  floods  were,  however,  oi  i ir 
ring  at  about  this  time  in  other  areas  of  the  inuntry,  partu  ilarlv  in 
tin  i hm  ,iml  Mississippi  Ha  s ins , that  led  to  the  pa  s sa  ge  ot  House 

1 1 . intent  NY  . 'did,  n9th  Congress  , 1 i rst  Session,  approved  Ml  an  - 
.ary  l tMV  . It  dire*c  ted  the  Corps  of  engineers  to  study  and  make 
recommendations  to  alleviate  flood  problems  on  several  ma  or 
river  systems  in  the  l.’niled  States.  the  Connecticut  was  one  of 
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tl  . rivers  u.>  1-. Oddi  v enough,  . t • ■ I months  Inter  .t 

nit  tor  f l > > * >rl  uccurred  in  November,  rousing  2 I deaths  and  a prop- 
erty |.n  - ,,t  $-.0.  OOt)  in  the  Connecticut  River  Basin.  Follow- 

ing .« >.  extensive  period  ol  ••till  e and  field  surveys,  i report,  which 
t ats.  the  R ime  " *t i ' s Report  , dated  1 1 [■  ebrn.t  ry  1 * '6  was  s u bmi t T e d 
t . . Cmgre-s  wit!  r<a  . mirnendations  which  me  luded  the  « onst  ruction 
of  1()  flood  c out r 1 reservoirs  on  the  tributaries  of  the  Connecticut 
, . • . • • . if  Vermont  nd  New  H m]  hire,  i l n r<  om* 

menda  tn  >ns  ot  the  '(Is  Report  became  the  basis  of  the  1 9 3 o Flood 
Control  Act  and  established  the  Federal  interest  in  flood  control 
whi  h,  ip  t.  this  point  of  time,  had  largely  been  centered  in  areas 
of  na v i ga  tion , p ver,  m r drai  g < ; lama ti  n*  Som<  19 

hydroelectric  sites  .vert-  also  presented  as  having  merit  when  in- 
reasi  ei  tii  th< 

(2)  A month  following  submission  to  Congress  of  the  "308  Re- 
port i:t  March  1 9 36,  mother  flood  ol  disastrous  proportio:  s 
irred  in  the  < nnect  it  I n.  evi  • 

: ; ■ : • . ■ inted  t . . • 1 fa  1 • t - 

passed  any  previous  occurrences,  and  until  today,  is  known  as  the 
: : ■ the  t t River.  * ■ ; ■ 

it  apparent  that  the  measures  of  the  19  36  Flood  Control  Act  is 
- pawned  by  the  earlier  1927  fl  ■:  er«  inad<  late.  rh<  19  ; • : 

Control  Act  followed  and  amended  the  19  o Act  by  including  consid- 
eration of  areas  in  the  southern  portion  of  the  Connecticut  River 
Ba s in. 

( ) phis  was  followed  by  the  1938  Flood  Control  Act  which  was 
pa  sed  28  June  1 >38,  and  provided  for  the  first  general  comprehen- 
sive plan  for  flood  control  tor  the  basin,  presenting  20  reservoirs, 

10  alternative  r<  -ervoir  and,  most  important,  • e v <•;  1 ot  1 1 p r.itei  - 

tion  work-  it  Hartford,  Fist  Hartford,  Springfield,  West  Springfield, 
Ci. u opee,  Holyoke,  md  Northampton.  rhes<  latter  centers  of  c om  - 
merce,  business,  and  manufacturing  activity  were  vital  to  the  entire 
v alley  <a  onomy  thei  : • • . re  today.  • rt  thereafter  thi 
orable  September  19  38  hurricane  struck  New  i. n gland  with  heavy 
flood  damage  s to  the  s outlie  rn  St  a te  s ol  Massac  luist-tts  . C ■ in  net  t ic  ut , 
and  Rhode  1-.  land. 

(1)  I he  Flood  Control  Act  of  la  October  1940  made  minor  modi- 
fications to  the  Act  of  28  June  19  38  by  providing  additional  funds  to 
omplete  protectioi  it  i t H rtford,  < nnecticut.  rhe  Flood  Control 
Ait  of  18  August  1941,  modified  further  the  comprehensive  plan  of  20 
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rcserv  : r s . . t \ appr  wed  :i.  the  I * HI-.  . <1  t ontrol  Ait.  [t  expan- 
ded the  - . 'pc  ' i 1 ■ » • » - pr  ■ >t  e c ti  on  p r - ■ 1 1*  1 t s . : ; the  H • 1 ly  > ik  e .in  d Spring- 
! :**  <1  area  by  adding  Springdale  and  Riverdale  < >n  the  main  stem  of  th- 
( nnecticut  River,  and  the  Mill  River  :t  Springfield,  as  well  as  W li- 
sted, C nnecticut  .a.  the  Mad  River  tributary.  It  also  pr  vided  an- 
ti r.t\  t lin  1 ide  hydr  clei  trn  facilities,  as  well  as  extra  Storage 
capabilities  in  those  projects  under  design  at  that  time  and  for  future 
11  s e . 


( ) 1 ' ■ ■ ' f 26  Oct  ei  M 3,  further  1 difie 

n struct  • < . . ■ ■ • lartford, 

< mnectic  ut. 

{')  I h e i 1 1 a >d  ( ontr  » 1 A r t of  1 u 4 4 authorized  ex pendi tu r e 1 

1 diti  ■ t previ  . autl  1 zati  f r mprehensive 
plan  approved  in  I ) 38  and  modified  the  plat,  by  directing  specific  c on  - 
siderati  in  I alternative  plan  of  Vermont  St. it  ■ • Water  ( inservato  ai 

■ : 1 lit  reserv  i n thi  V<  1 er  ti  itar  ba 

m :it  were  substituted  for  tlu-  previ  a. sly  authorized  William.svj  lie 
Ki-scrvoir  authorization  was  r es  > inded  t • > r construction  at  the  Sugar 
Hi  . site  .r.  ' lew  Hampshire  md  autl  rity  -.  e tal  ished  ( >r  appro- 
priate consultation  with  affected  States,  t induce  written  State  views 
a • u r>-'  r niendatu  ais. 

( 1 ) the  1-  1<  >od  Control  Act  of  1 ')  SO  modified  the  proj  ec  t ! > r f Icmd 

rilr  ‘ at  Hartford,  C ■nnecticut,  as  auth  ri/ed  l.v  the  i 1 •<:  1 ,,ntr,,: 
t 1 838.  It  amended  it  t • 1 < ; t. 

(8)  Hie  Connecticut  River  Flood  ( mtr  .l  ( .impact  was  estab- 
Pub  1 Z , n g r < , r s t 

* 1 • doit  , . r 1 1 rante  t s enl  d a ppr  ov  — 

•1 1 t an  interstate  compact  covering  the  Connecticut  River  Valley 
rcvi  is  ly  ratified  >y  th<  itati 

' . ' ' ichusetti  tnd  nnecticut.  iVith  tl  m pact,  thi 
d t. stream  States  benefit  ig  from  flood  protection  have  agreed  t-> 

|.ay  to  the  attei  led  upstreai  States  an  equitable  portion  of  the  tax 
and  economic  loss  resulting  from  the  loss  of  lands  due  to  construc- 
tion of  reservoirs.  The  four  States  also  agreed  to  the  construction 
I reservoirs  at  certain  specified  locations. 

(*)  Pu  hi  c I. aw  866,  8 ird  C ongres  -,  Se  c on  cl  S*  ■ s s i on , 1 August 
1 764,  as  at  nded,  aut  the  Department  tgi  ture  1 

1 arry  ml  plans  lor  multiple-purpose  small  watershed  protects  for 
rural  and  urban  communities  to  deal  with  land  use  and  water 


I 


ruble:  > . I!  < S<  ■ . 1 Conse  rval  ion  Scr  i<  1 • arms  out  the  Department 
1 A l'  r : i jit  ,r  ■ r « , g r a m ’ ■ > halt  in,  I.'  < k 1 '■  ' .1  erosion  > nd  ex<  tssive 

w.itcr  rin  u<!  on  rural  land,  stop  'lestruc  tiv  t flood.  . improve  drain- 
...  L-«  ui  :;tion."  on  Ian  . in  agricultural  production . and  other  multiple- 
- , r ; i . i : s • i out  mu  watershed  » p to  > . *>0U  acres  in  size 
through  ■■  pro  > i t true  unde  r taking  . A pro  n I planned  and  < a r r led 
it  ■ i nt  1 v ' 1 oi  I , St  .i  t e . a ml  r <•( I e r 1 1 ge  n < i < . 1 he  r e are  current- 

i c e | e-.  en  h :■:•••.  • t - in  t hi  o nn < < tic  t R : e r Basin  that  arc  opera- 
ting or  ind c r > onst  ruction . 

(ltn  Flu  Flood  i ontrol  A<  t of  19^4  '<  i,  4 modified  the  plan 
t,  r :h,,  ; control  in  th<  Connecticut  River  Basin  t<>  provide  lor  new 
construction  t •»  r«  it.  oir  on  Otter  Brook  at  South  r.eene  . New  ilamp- 
, rt,  . ■ , . r or  reser  r heretofori  luthorized . 

hi  A • further  modified  the  plan  for  A . -,t  River  Busin  of  the  C.onnec - 
ti  .•  Riv<  r in  Vermont  to  consist  of  three  ri  ser.oirs  at  Ball  Mcmn- 
T.un,  th.e  Island  and  I'ownshcnd  site-,,  in  lieu  of  the  plan  of  eight  reser- 
voirs • .the, need  in  the  Flood  Control  Aft  o!  1944. 

IB  The  Flood  Control  Act  of  lr'Sh.  ( i 8 ' modified  the  plan 
tor  fl*--;  ontrol  in  tie  Conn,  tiiut  River  Basin  to  n,  hide  construc- 
tion ■ : Littleville  Res.  rvcur  on  the  Middle  Branch  of  the  Westfield 
h’ . . e r in  Massachusetts,  and  Mad  River  Reservoir  on  Mari  River  a- 
bo\  i W listed.  Connecticut. 

ti  l he  Flood  Control  Ait  of  1*0  (7  14  nil)  included  authori- 
..  t m tl  ■ Conntu  ticut  Riv,  r Basin  •<:  the  plan  for  flood  protection 

■ in  thi  Chic  opf  - Rive  r.  Ma  hu  setts , - .1,  ‘antiallv  in  accordance 
w ith  Mouse  Document  Jo . 414 , 86th  Cong rc  , Sc  nd  Session 
d4  ' .in  I9u 0 , plan  for  flood  protect  ion  on  the  Westfield  River  in 
M.,  I.  . ett-  . substantially  in  accordance  with  Senate  document 
In  > ' k>  t.h  Congri  and  plan  for  flood  c ontrol  and  re  lated  purposes 

oi,  tlu  !•  ,i  rn  .ngton  l iver  in  Connecticut,  substantially  in  accordance 
ith  House  Document  44  '',  Heth  Congress,  Second  Session,  30  .June 
1 Jins  .k!  also  authorizes  iinlu  ion  of  water  apply  in  Little- 
•ill.  D.iin  and  i <dc  brook  Dam. 

(ID  [hi  1 loud  C ontrol  Act  of  1 )e,H  included  authorization  m 
tl,.  i onnei  1 1 cut  River  Be  in  of  a [ilan  fo r c ons t rue  tion  of  Bnivc  r 
Brook  in  Keene.  New  Hampshire,  substantial! v in  accordance  with 
. en.ite  Document  < H.  Mth  Congrei  s.  and  a plan  for  flood  protection 
in  Dark  River,  ( onnec  ticut  , substantially  in  accordance  with  Senate 
Document  4 1.  90th  C ongress. 
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Ini'  it  ;.»n  t ’)■<  i ! • r • r t • nml  Imi.iisc  of  Iht-ir  impor- 

ta tu.  <•  t < th*  flii''i  • unt  r > >1  rn  • ■ ■ ■ • * • h<  ( onm-i  tinit  River  Basin, 
tin-  r«  are  listi  the  t<  U1  tng  4 i-  .<  nr  item  of  legislation: 

1 | • ruler  f hi  i it  t;i  ■ r it  v i nta  it.*  m S.  * ion  20  “ -t  tl  ••  Flood 
( unt  rnl  Ait  of  1 <48 . t at:  • n 1 • : . the  i i rti-  <•!  Lnginee  rs  ma  inta  ins 
a onf  iri'i  ing  ia  1 1 1 ' n ' e , t : to  rr.it:.  l.r  •<  d to  : I , u()0  ,000  of  Fed 
i r,i  1 <i  ' s i s tarn,  e . M i ny  ••  ep.i  r.i  1 1 .ire  ■ o.  th.  h.i  in  have,  or  are  >ur- 
rently  being  . on  - . e rt  : indi  r th.  - . unt  inn  mg  - mall  floor!  t ontrol  pro  - 
g ram . 


(gi  I'he  Flood  Control  Ait,  approver)  14  duly  19t<0,  Fublu  Law 
H’  -o4-  , in  its  Se  tion  20'  , as  amended,  authorizes  the  Nei  retary  of 
the  Art:  y.  through  the  Chief  of  Kngineers,  to  compile  anrl  dissemin- 
ate information  on  floor! s , flood  damage  potential,  as  well  as  establish 
general  , r.N  ria  for  gutdant  t of  Fi  <ier.il  and  non  - 1 'em  ral  interests 
and  agent  ies  in  the  wise  use  of  floor!  plain  areas.  It  is  under  this 
authorization  that  the  Corps  of  Kngineers  larries  out  its  flood  plain 
management  serviii  jrogram. 

, I he  Housing  and  ''rban  Development  Act  of  10u8,  Hublic 
Law  40-448,  Section  15,  of  the  90th  Congress  . author  i/.ed  the  estab- 
lishment of  a program  for  flood  insurance,  the  purpose  being  to  de- 
termine what  l-  ede  ral  finani  ial  assistant  e ouhi  hi  pruviried  tu  those 
suffering  lo  ser  in  floods  and  in  are  is  when  fl"o  : proti  'ion  is  not 
feasible.  Ilii  program  is  arhmm.di  red  under  the  direction  of  the 
. S.  Department  of  Housing  and  ! ' rban  Development. 

1 4 i In  a c cordanc  i with  Set  tion  209  . 1 ubl  a Law  90  - 482  ap- 
proved on  If  August  19'  8,  the  Set  retary  of  the  Army,  upon  the  re- 
quest of  the  Ciovi  rnor  of  the  State  may  assi-,t  in  sr.  urmg  land  or 
inti  rest  therein,  a - a site  for  the  resettlement  of  families,  indi- 
viduals, and  business  tonterns  displaced  by  a water  resource  flood 
control  pro  i c t as  duly  author i zed  by  ( ongress.  No  a cqui  sit  ion 
hall  la  undertaken  under  the  uithoritv  of  Se.  tion  2t)9  unless  the 
ri  i.iry  of  the  Army  has  determined  after  appropriate  i on  suit  a - 
tion  with  1 eili  ral.  State,  and  loi.il  governmental  agencies  that  the 
development  of  the  new  site  is  nei  esuiry  in  order  to  alleviate  hard- 
hip  to  the  displaced  person:-  by  reason  ot  the  pro  eit  and  who 
uuld  otherwise  tind  it  diffu  ult  to  .u  quire  land  if  it  w ere  their  de 
ire  to  lay  in  the  general  vii  imty  of  their  earlier  home  . lost 
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b<i  i .(  m <>f  the  pr<  ill.  T h«  • implementation  of  t H i ^ assistance  r<  - 
r.  that  thf  S'.iti  initially  make  a request  oi  t he  federal  Govern 
ni  e nt  . anti  further,  that  they  would  initially  provide  money  to  buy 
th<  land  i i t e s , that  is,  that  land  required  over  and  beyond  those 
n.  i i : the  flood  control  project.  I he  State  would  . in  turn,  be  re- 
• bir  ' : 'ill'  t he  people  who  .re  to  be  relocated  have  been  tully 
:■  i ■ . . i : sensed  through  fair  market  procedures  for  their  property 
lost  be  I ise  of  the  project. 


I 
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Se-ction  1 ii  ope*  of  Investigations 

Scope-  ot  investigations  has  been  guide:  hy  existing  pro  'dur's  a-  re 
p ared  hy  law  or  establish'  practices  o!  the  .1  rin  1-ede-ral  agencies 
in  submitting  their  report-,  for  < onpressional  a ;•  hor  1 /at  ion  tor  iltimate 
* onst  ruction.  In  . . i d 1 1 1 on , the  'A  at  e r R e - s ou  r . e s ( oune  il  p r 1 » id  ed  g * id  e 
line-  ter  1 ype  1 investigations  so  as  to  oht.iin  a reasonabli  degree  ot 
.niformit  y and  c ons  1 s t one  \ in  the  management  . nd  pro.  ed  . r < - toll  owed 
in  the  regional  type  stud.,  s. 

Comprehen'  ive  planning  begins  firstly  with  a series  ot  economi.  pro- 
e,  tarns  of  future  ei  onomic  de-  velopment . These  projections  are  ‘rans 
l.jt.-d  into  demand  for  wate  r amt  related  land  resour.  > Hydrologic 

: r"  ections  of  water  availability  both  as  to  quantity  .nd  quality,  am:  pro- 
> turns  of  related  land  r<  -eur  *•  availability  were  a.  otv.pl  is  hen  so  as 
t , p Ime  the  c ha  rac  t e r is  t n s of  the  pro  ..ted  water  and  related  land  r e - 
e.r.es  problems  . and  the  general  approaches  that  appear  appropriate 
t r 'heir  solution.  The  conceptual  studie  s as  presented  in  Type  L 
frameworks  provide  general  guides  to  f . t . ; r >■  water  r e s ou  r 1 e d e v «•  1 up- 
r.  ent.  These  indicate  areas  where  detailed  planning  < are  re- 

, lr,  ;n  a ■ : - : : 1 1 on  , th<  s.-  regions  in  the  basin  where  there  are  no  pro-  - 

|,.nis  . r none  that  appeared  '<>  be  looming,  would  also  be  revealed  and 
thereby  provid.  a substantial  contribution  of  tut  and  analysis  to  any 
1I1  eq  a nt  detailed  planning  formulation. 

j yp,  I ,f.i:e-  pro\  v.  general  appraisal  ot  the  probable  nature, 
extent,  and  timing  of  me  a?  .res  for  their  solution.  Studies  concerned 
principally-  with  in*  r.<  regional  water  ind  related  land  rcsimre  es  and 
the  ir  . • Th>  • idle  have-  ons ide reel  all  geographic  areas  within 
th<  < onne  etie  it  lia  in  and  all  purposes  serve-el  by  conservation,  de  ve  lop- 
ment, end  is.  ed  wate  r an.:  re  late-d  land  resources. 

I.arly  in  the-  tdv  a plan  of  survey  was  se-t  out  which  provided  pro- 
cedure's to  be  followed  by  all  partie  ipants.  It  was  use-el  a>  a management 
'e»ol  to  assist  in  e>r M-ntat ion  , elire-ction,  and  coordination.  It  also  helped 
delineate  the  interrelationships  and  missions  between  the-  parti,  ipants 
within  fh»-  study.  It  was  updated  as  re-qutre-cl.  1.  s sent  iallv,  t he-  (.ounce  1 1- 
. 1 1 1 St  if  1 y p r c > c e ■ e-e l e * e 1 along  pha  s e - s of  activity,  all  ot  w hi  e h vc  e'  r e*  pa  r a 1 - 
le-1  e fforts.  The  initial  phase-  A e on.  < rne-ei  an  mve-ntory  and  pro  e-.  • 
f j v e . < onomic  study  <d  va  non  activitie-s.  I lie*  current  sta  us  ce  t all 
wate  r and  re-late-rl  land  resoure  e s development  in  the  basin  was  also 
. ompl  t she'd  . f tili/ing  the  information  pre  senteel  at  he  initial  4 pub- 
lie  hearings,  an  array  ot  what  was  thought  to  be*  wati-r  newels  and  proble-nis 
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ll.r  !■  a A-  » r i-t  lei  t ed  the  prfii'rflu  • <i  the  publii  'it 

• t . A l.st  >f  in,:ir  ven.ents  <'.<  • i r ed  w a - 

• ! .,•••.  . ■ -t  t !.••  : rt  ■ ; pant- . l.ai  j.  ■:  the  i|>cm  :es  ao  om- 

• M.'IHIH  nts  i:  •'  ■ invent  • r \ and  e<  >n  tin  study  phase, 

, ■ * * i ■ ■.  a 1 . ■ - i n.i  ~ 1 i « ■ r i 1 * • • • ' : s , .v  h i < n '.v  e r e . t r r l v e d it.  T > v 

a I'tiTTii.nat.  , i the  s ’ i pp  v • I the  r e ■ irtai  ami  the  demand  j>I<u  fd  upon 
: • . ed  eithei  i • it  . i tive  requirement,  • ■ vat 

t et  . i • , provided  an 

; ■ er  t t th<  future  i 1 ture,  t vas  neces- 

, ; j . ; m , . i . ■ ■ ■ • . i • • - " . ; t • t i . < ■ a . ' < ; p r < i 1 • > 1 1 ;i  - a : id  ; utu  r e 

apa  .tv  • the  Pas  is  tiiat  e ; * • r !).•.■,  units  :•  r resource  S' 

tr  •«:•••  ed  r • . , ■ re  ise  w >u  .d  tie  made  •!  existing  units.  Inis  |<roc<  oure 


■ ssent  a.  1 1 v loinpus 


d t : 


it  i liar’s  ol  the  S!  id'. 


A ii'a.el  ill  rt  t i the  needs  phase  v.  as  t hat  '<t  evaluating  p<  >ten- 
: • r ,t  was  thr  ■ .gn  these  > 't"nt.a  - ti:.»t  future  needs  and  existing 

. re  led.  : * t - nt  iveri  ir rayed  i the  basis  >f 

their  a i>i lit v t prod  ice  r satisfy  « ertam  water  requirements  < r use 
cmcnts,  Potentia  na  ireas  f th<  • iree  spectrun 

v.  .-re  a r ray  ed  n '!;■■  ha  sis  : • -t  and  net  *'  i its  realized. 

I'iie~e  n itentials  then  became  the  building  blocks  for  the  plan  p.r- 
e,  ' • la- 

. • • • the  different  edui  it  zed, 

•>r;m  snail',  be.  .mse  ■ >!  ti  e arc  arrav  • <;  alternative  solutions  that  were 
draw:  : m ti  <•  arrav  • >t  p.  .tentiais  that  were  developed  in  the  earlier 

phase  c . 

I;,  r r • -a  . : . 1 1 a l e and  a’  sis!  ,ti  t e plan  tornui  hit  mu  exercises 

the  i r pi  , 

• ■ , , in  , i >a  the  field  tafi 

: , i • r - t • .* . v ••  greater  attention  t - ' : • areas  ot  interest.  i !.e 

mmittei  eri  rented  y t i l rdit  ting  < m- 

initt  ee: 

( 1 ) 1 1.  ,t  a.  1 ' r ..  e - . ng  Sn  be  ini:  ittee  - Miss  »n  to  investigate  and 

ta  it  , ' i 

retrieve  . 


(g)  S'.  . nil'  tt>  e .st  real  A .:  it  t on  - M ssioti  to  determine  to 

...  i.at  < <tent  e x i t i.c  s!  race  might  lie  . ed  tor  flow  augmentation  pur- 
■i  i : aia.  t determine  desir.ii  d.e  level:  i l low  releases,  and  to  provide 

guidance  m the  re-regulation  i flows  in  the  tributary  and  main  stem 
, r mi  • >t  t ■ f .nnecticwt,  a iudn.i  those  requi  rements  t r storage  to 
produi  e desirable  I l>w  - to  i implement  a water  quality  management  pro- 
gram. 
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( ) ::  . \k  it : i n.  1 tt  i j : : W.i  tf  r (juti  1 1 1 - M . s . ot.  t<  ivtively  sponsor 

the  impl>  :in'  t.iti  n ■ . i imm cdi.t t «•  r ipialit  • n magement  pr  yg ran.. 

( •} ) Su be  on i in i 1 1 v '■  •;!)  Re i r *■  -.  ti  i n - M . s s ion  ! . revi  e w , t < irdir.  itc, 
and  otherwi.se  a ssist  the  ;#.«  rtu  ip.mts  ii. . <lved  in  the  development  of  ■ 
recreation  pl.t:  for  th<  bu  -.in. 

(=>)  Subc  on.nutte*  Institution  1 'irrai.jet  - Miss i >:■.  t , study 

t:.(i  report  upt  n the  institutional  irra  i.gernent-  recess. tr\  to  implement 
the  ba  sir.  plan  ip  t : . * exp:  rati  the  par*  ..t  C.  jurdinati:  g Committee. 

(n)  Su  be  onm itte  e > n N > • - s t r . . t . r a 1 Me  ■ ■ i r - - \1  i - - i <.»■  t identity 
those  non- -.trn  tur.ul  ::!•••»«  .res  which  could  In  empb'.etl  to  meet  water 
i . i r c e need  f the  basin.  I < mn  . it  t t new 

- 1 e : is  n e.  »•  - - a r v : > • ■ vail.iale  atditi.  :.a  l • >r.-strui  turul  measures, 

items  tax  relief,  im  entive  payments , • >r  nth'  r t \ : u-tmer-ts 
whicn  v iu Id  • \p  nd  c .rrent  State  pr..gr  mis. 

(“)  S .in  .nmittee  jr.  P .bln  i:  tori'. at i • • - Missio?  t>  prod  ic  ••  rs'.et:.- 

: eduri  for  effect  t t itiz 

It  t i.e  S . nc  onur. ; ttee  s t i s k . or  ganize  ill  public  miormation  tor  uni  - 

: :.d  to  assist  in  tne  public  hearings. 

I 


r ■ b , < pec  nil  ommittees,  together  wu.n  ldditioual  ,\d  H->c  ta  - < 

1 . , r . e - tun.  : .ned  »:  ire  is  of  major  activity  that  gr e.t 1 1 % assisted  mui  ex- 

...  ■ . th<  rdinati  mittee.  Mat 

ti.,  -.  .*.ork  t»r>*ups  a.i  s then  presented  to  the  Committee  for  re- 
vir.i,  ni  dific  ation,  tnd  approval.  Details  o:  the  a ic  tivitie  - m i \ bi 
found  : n Appe : di >.  U. 

Studies  consisted  principally  of  office  analysis  utilizing  material  on 
tile,  of  field  reconnaissance  performed  by  inspection  teams  made  up  ot 
engineer  , geologist  , and  environmental  planners.  Where  necessary, 
4 r v e y data  V .1  accomplished  either  in  the  form  of  topography  or  geo- 
logical explorations.  Sampling  technicpies  were  utilized  in  -uch  .ire.i-. 

leteri  e the  impa i 1 t I r m.  tioi  i rn 

and  interviews  ot  the  different  citizens  were  utilized  to  determine  exist- 
ing demands,  Kxtensive  Use  ecus  made  ot  all  available  material  and 
■ • • i<  part  of  their  goinj  . 1 - 

mg  es  t invite  were  prepared  mil  benefit  s determined  on  the  ba  s is  o!  ex 
isting  procedure  . 

- 1 1 
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Section  4 - Coordination 

The  study  effort  provided  for  diree  t parti,  ipation  and  coordination 
with  all  int.  reS>  who  proce  <-ded  in  their  respective  areas  of  capability 
and  responsibility  To  accomplish  this  a series  of  .14  Executive  Ses 
sions  were  held,  together  with  round-table  meetings,  and  think  tank 
work  sessions  prin.  ipally  for  field  staff  . To  properly  inform  the  pub- 
lic and  to  obtain  participation  from  them,  several  publi.  sessions  were 
held  as  w<  11  a - separate  meeting-  with  watershed  groups  and  other  in- 
terests. A total  of  1 1 public  sessions  held  at  intervals  of  every  6 
months,  as  well  as  in  regional  informational  forums  held  from  May 
19'. 9 through  September  19'  9;  and  8 public  hearings,  of  which  trans- 
cript records  are  available,  provide-  the  extent  of  our  public  communi- 
i at  ions  . 


A.  Executive 

Twenty-four  separate  Executive  Sessions  of  the  Coordinating  Com- 
mittee were  held  periodically  at  frequencit  s of  about  > < ry  'hre.-  rncin'hs 

during  the  cours.  of  the  b-year  study  e-fort.  These  sessions  were  c on  - 
du.  ted  by  the  Chairman  and  allowed  for  full  discussion  and  ex<  hange  of 
iclc-as  and  exploration  of  differences.  Resolution  of  problems  was  a<  - 
complished  generally  by  arrival  at  a consensus  of  opinion,  with  a 
member  or  alternate  requesting  a vote  or  stating  a position  for  the 
re  cord  when  desired.  Executive  meetings  were  open  to  staff  am:  or 
, onsultants  of  the-  members  and  alternates  with  participation  by  staff 
or  consultants  t the-  request  of  tin-  members  or  alternates  of  the  Coordi- 
nating Committe  e . Minutes  of  all  the-se-  meetings  are-  on  file  and  age-ndas 
toge-ther  with  abstract  of  me-e-tings  are  included  in  Appendix  A. 

Important  fie-ld  tali  meetings  revolved  about  so-called  9 rounrl-table 
sc-sions  which  provide-<l  for  spec  if u discussions  of  newels  and  possible 
solutions.  Minute  s are-  available-  on  all  the  '»  round-table-  meetings.  In 
adclition  think  tank  se  ssions  we  re-  l.e  Id  anei  laste-cl  for  approximately  a 
two-wee-k  pe-  riod  . 

11 . Public 

[ e-n  formal  public  meetings  were-  held  by  the  Coordinating  t ommiltee 
to  give-  the-  public  an  idea  of  the-  stud  progress  anel  its  a.  c omplishments . 
Formal  minutes  we-re-  distributed  to  those-  that  attended  these-  public  me-e-t- 
ings. A se-rie-s  of  10  regional  informational  me-e-tings  we-re  also  he-ld  to 
provide  the-  public  an  opportunity  to  vie-w  the-  plan  and  to  present  its  vie-ws 
on  eleme  nts  within  the-  plan.  A senes  of  H public  hearings  we  re-  held.  4 
at  the  beginning  of  the-  study  and  4 reue-ntly  complected  during  the*  month 
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' t : e t ' r ii.  i r \ i * ■ . \ n r t - 1 ■ ; *_•  r • i , ’ • i riMpI'-vf'd  tr  provide 

pi'  r mi,  1 1 'nt  r e,  ' 'i  • t:  «•  hear.ngs.  .A  .itist  r .1  • t •:  the  results  of 

t t ■ - ■ ■ ■ : - 

ma  1 type  • - >m  imiii.i  .it:  ns,  m,in\  r t 1 • 1 e et  1 1 , *>  s e r e he  Id  at 
rters,  genei  water- 
shed groups.  1 1 example,  t • e m it  i-:  cr  Watershed  (.  iun- 

■ 1 ■ 1 - • ' 1 ' - . , -sponsored 

v 1 th  th < , ern  . • . ea gue  of 

Women  V .ter-  held  .•  terle.ig - • n • . r . . , ; - .ted  the  agencies 

direct!',  t present  the  v ; e\v  > . t t x /.  A - r m e r Scr  I ,eagu e - f r t im  the 
■ 1 • ■ ’ '■  • ■ ■ et  ext ei  • n s provi 

the  principal  means  : . ontait  with  the  puhh.  . 
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Section  ■■  - Wati  r Rcsouri  cs  Development  History 

r he  Conm  i tout  River  is  one  of  the  nation  s most  historic  , beauti- 
: il , highly  developed  , and  hardest  working  rivers.  Water  resources 
development  pro  e.  ts  date  back  more  than  1H0  ve.irs.  As  early  as  1785 
a dam  was  constructed  to  operate  a saw  mill  at  what  is  now  the  site  of 
Wilder  Power  Dam.  Hie  first  lo<  k and  canal  in  the  nation  was  construe  - 
t<  i in  179Z  at  Bellows  halls  , Vermont.  The  nation  s second  and  third 
,nal  were  also  constructed  in  the  Connecticut  River  Basin  at  Turners 
1-alls  and  in  South  Hadley,  Massachusetts.  Today  Windsor  Locks  Canal, 
which  was  built  in  1KZ9  is  tin  only  func  tioning  canal  remaining  on  the 
river. 

The-  early  phases  of  water  resources  development  were  oriented  to- 
•a  a re  navigation  as  tin  river  provided  the  prim  ipal  point  of  access  and 
i g ri  s s and  was  t hi  c olon  i.a  1 ist  s ' princ  ipa  1 artery  of  commerce.  This 
a i t ivity  was  aided  by  technical  developments  sue  h as  the  nation  s first 
steam  propelled  boat,  built  at  Windsor.  Connecticut  in  1787,  As  early 
as  18i'i  Congn  ss  appropriated  funds  for  Federal  maintenance  of  a 
navigation  channel  through  the  sand  bars  ..t  the  mouth  of  the  river  . 
Authority  was  expanded  in  subsequent  years  so  th.it  by  19  37  there  was 
, Federal  navigation  pro  ect  that  provided  tor  a 1 5 - foot  depth  at  mean 
low  water,  and  generally  150  feet  wide  to  Hartford,  5>  miles  from 
I ,ong  Is  la  nd  Sound  . 

At  about  the  beeinning  of  the  18th  cent  iry  industrialization  of  the 
river  basin  began  and  centering  around  the  many  locations  where  water 
power  could  be  developed  and  where  adequate  process  water  was  avail- 
able . Many  mills  were  founded  with  permanent  water  use  privileges 
which  still  prevail,  an  example  being  the  Holyoke  .anal  -ystem  and  the 
several  industrial  manufacturers  that  abut  the  canal. 

1 1 e < trie  power  development  Parted  very  early  in  the  < tinned icut 
River  and  today  -4  \ of  the  total  conventional  hydro  potential  of  the-  basin 
has  been  developed,  as  compared  to  a Zo  average  for  maior  streams 
in  thi  nation.  Most  of  the  hydroelectric  developments  in  the  basin  have 
been  in  c xistenc  e for  some  time.  Of  a total  of  75  units  some  40  gener- 
ally under  1,000  kilowatts  in  size*  were  installed  prior  to  1OZ0,  several 
as  long  ago  a s 190‘  . Of  the  75  hydroelectro  lams  47  arc*  operated  hy 
itilities  and  Z8  by  industrial  firms.  More  than  40  of  the*  utility  dams 
have  luinsc  and  come  under  the  regulatory  power  it  the  Federal  Power 
( lomrius  s ion . 
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[hu  rt  .ire  rnori*  than  180  dams  m the  river  ba  in  whuh  each  mn- 
t rol  a minimum  ot  ) square  mill’s  ol  'i  r.uuafe  area  and  arc  ( onsideri'i 
not  run  of  the  river  ty;a  mits  . Storages  ar>  utilized  lor  power,  vate  r 
supply,  recreation,  fl<  control,  are:  other  industrial  purposes.  .hi 
I'able  below  lists  existing  storages,  together  with  assigned  purpo  es: 


Iot.il  basin  storage  as  provider 

low  s : 

R es  e rvoi r s 


1 ’owe  r 

Flood  Control 
Quabbin  Water  Supply 
Other  Water  Supply 
Other  Purposes 

Iota  1 

Quabbin  1 year  run-off  in  storage 


by  existing  developments  is  as  fol- 


Storage  in 
A ■ re  feet 

SZ  1,000 

5 11.000 

1 . Z80.000 

174.000 
77,000 

Z , s«7 , 000 

Z10 , 000  A . F . 


It  should  be  noted  that  the  largest  storages  exist  at  Quabbin  Reser- 
voir where  the  water  supply  system  draining  18^  square  miles  drainage 
basin  represents  r>  years  of  average  annual  run-off  in  stor  ig>  . This 
storage  for  all  pr.n  tical  purposes  is  lost  to  the  basin  as  it  is  dies  rte.; 
into  the  Metropolitan  Boston  area,  although  some  doe-  find  its  way  into 
the  Chicope*  system  and  eventually  enters  into  the  Connecticut  River 
Basin.  If  we  delete  the  storages  available  in  Quabbin  and  t h • storages 
available  in  Corps  of  Fngincer  flood  control  dams  (that  i s capacity 
available  fluring  flood  periods)  we  find  there  is  774,000  acre  foot  ot 
storage  now  in  being.  1 his  represents  about  l.i  inches  of  run-off 
over  the  entire  river  ba  s m drainage  or  about  o'  of  the  run-off  that 
might  be  expected  in  any  given  year  using  annual  run-off  figures  over 
available  years  of  record.  this  storage  is  extremely  important  to 
the  over-all  environmental  quality  of  the  flows  in  the  Connecticut 
River.  For  example*,  tor  live  days  of  the  week  power  operations  are 
beneficial  in  aerating  and  moving  other  waste  products  of  the  valley. 
However,  since  power  operations  cease  on  F rida  y afternoon  and  do 
not  comment  c until  early  on  Monday  morning,  the  regulatory  effect 
of  the  ma  in  stem  power  dams  produce  negative  side  affects  over  week- 
end periods  when  water  use  is  at  its  highest  . Analysis  of  hydrologic 
records  in  the  ( onnecticut  Valley  indicate  that  fluring  low  flow  periods 


flows  may  proelu.  < . on  an  avcr.igf  . IS  i sm  a ■ .nipan-ii  to  an  annaal 
.tvi'rajir  of  1 .to  sm.  roughly  on*-  million  gallons  a day  per  square  milt 
of  drainage  aria.  Summer  low  flows  :n  the  Connect:.  ,t  River  represent 
about  1 10  the  yearly  ave  rage  flows.  It  is  apparent  therefore  that  proper 

flow  regulation  and  flow  augmentation  ire  important  ingredients  to  the 
over  all  quality  of  the  river.  For,  together  with  adequate  treatment  they 
present  opportunity  - it  r in  r*  iscd  water  management  so  that  many  col 
lateral  water  uses  <.an  he  a hieved.  Conc  erning  the  storages  present,  in 
the  levc-lopment  as  we  now  have  them  in  the  -.alley  low  flows  would  have 
to  rely  most  e\e  lus  . v»-ly  on  groundwater  yield  •.  and  -in  e so  n.  . h of  the 
run-off  in  the  vail*  y is  produced  in  th*  three  month  s of  the  spring 
I re  s het  season  (more  t ha  n M)  " * it  is  only  through  the  aptu  r ing  of  -his 
spring  run-off  that  storages  , an  b<  made  available  for  either  power  g<  n 
eration  or  other  uses.  Fewer  reservoir  - a re  operated  print  i pally  for 
pe  aking  purpose  s and  in  coniunetion  with  hydroelectric  stations  s<  * 

■ btain  the  maximum  po-sible  it ili/.at ie>n  of  the  stations  . apalulitv  for 
a pa.  ity  and  *-n*-rgy  . t < ■ ■ r<:  mati  n between  plants  a hi«*ve-  : with  ’ha- 
help  of  pondage-  at  ■ oh  plant  generally'  - iff  i lent  to  enable  -tart-up  a - 
required  by  the  syst*  m load  and  ontinued  operation  until  r*-.  eipt  of  re 
le.i-i  from,  the  plant  next  ipstreatn . On  this  basis,  the  existing  poA-er 
sy  • en  is  operated  most  eff  i e ie-ntly . With  the  completion  of  the  S.  C. 
Moor*  Da m and  power  station  in  19  • . all  of  the-  favorable  hydrcule  , tr. 
site  s ir,  the  basm  are  considered  as  utilized.  There  are-,  however , manv 
a"  ’ive  pump  storage  hydro  opportunities  still  existing  an  : -he  e ir.it- 

wdi  lay  a very  important  part  in  meeting  future-  power  ne  eds  who  h a r- 
like  ■ tej  be  thermal  oriente*d. 

The  h c re-t  Re-serve  Law  of  1 HP  1 made  possible  the  establishment 
if  forest  reserves,  « omn  lonl  y r e!  e-  r r ed  to  a ! te  r 1 **>  as  \a  t o -rial  forest-. 
Initially,  these  fcjrest  reserve  s -were  hinds  in  the  public  domain  and  were 
for  the  (treater  part  located  west  ot  the  Mississippi  River  in  a r ••  is  ■:  the 
Great  Plains.  In  the  early  days,  legislation  cii  : not  exist  whereby  fores- 
re  .•  r-.  at  ions  • ould  b<-  < stabli  h*  >1  : * ■ r the  p .bln  tomain,  although  the 
need  was  apparent,  hollowing  several  insue  t i-sstul  presentations  to 
Congress,  many  New  h.ngland  and  eastern  organizations  omi-ei  toree-s 
and  took  a prominent  pa  r t in  obtaining  an  act  nt  r.aluce  •:  by  CS  .ng r e s s - 
n.an  le.hn  V\  . Weeks  of  Mas  .n  hn-i-tts.  'It  wa  pa-sed  bv  i ingn  ss  nn 
1 Mari  h FUl,  and  the-  Weeks  Law,  as  it  is  now  known,  e-mpe  ven  d the 
I-e-d«-ral  Government,  by-  means  of  enabling  legislation  ju-u-tl  by  m . i- 
elual  States,  to  purchase  lane!  for  National  Lorests.  Ot  prime  inneern 
in  the-  legislation  was  the  protection  of  flow  ot  water  on  navigable- 
streams  . 

Cine  of  the  first  purchases  under  the  Weeks  l.aw  was  the  White 
Mountain  National  1 on-st,  with  the  first  area  acquired  in  1 *11.  [he 
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establishment  <!  th<  Green  Mountain  National  Forest  followed  in  19  1<£. 
About  106,000  ai  res  of  National  Forest  land  now  lie  within  the  Connec- 
ticut River  Basin.  In  addition  to  the  Federal  ownership  and  a * early 
as  1904,  other  public  forest  areas  were  established  so  that  today  about 
410,000  acres  of  forest  land  are  currently  owned  by  State,  County  and 
municipal  governments,  all  of  which  is  proteited  and  managed  for  pub- 
lic use.  The  awakening  to  the'  importance  of  forests  as  a manageable 
resource  marked  the  beginning  of  a new  era  and  has  contributed  sigm- 
f i . antly  to  water  resource  both  in  quantity  .ind  quality  for  th«  Connect 
i ut  Rive  r Ba  sin  . 
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< H A PTPR  I 


Si  imn  i Wati  r Law  and  Hnlu  y 


A . Gen.  ra  1 

lhe  study  of  water  law  as  relates  to  both  surface-  and  ground 
water  re-sour.  <*s  is  extremely  complex  and  would  entail  a signifi  ant 
compreht  nsi-.a  -uidy  in  itself.  I he  following  remarks  are  presented 
to  explain  in  ,»n  abbreviated  fashion  the  status  of  water  law  and  poll?  y 
as  relates  to  the  New  Kngland  States  and  in  the  Connecticut  River  Basin 
1 rovided  within  A ppendix  I of  this  report,  and  as  performed  by  the  in 
dividual  participating  States,  is  a discussion  on  water  law  and  pole  y. 
The  reader  is  urged  *o  dire,  t his  attention  to  th<  s*  appropriate  sec  to  ns 
tor  a more  detailed  analysis  of  this  matter. and  particularly  as  relates 
to  .a  nous  water  re-ourcc  s functions  in?:  is* 

Several  sources  of  information  have  been  used  in  - ir:  mari.  mg  this 
sub  out, most  appropriate  of  which  wa  - pr.  vuled  by  the  New  Pnglanc:  In- 
ter  .tate  Wat.  r Pollution  C ontrol  Commission  as  part  of  its  continuing 
program  of  research  in  conmution  with  the  control  of  wat<  r p 11  ition  in 
th«  New  Kngland  Compact  area.  Ihe  legal  aspects  of  water  rights  and 
th«  operation  of  dams  and  other  flow  regulation  structures  .s  an  unaor- 
tant  adjunct  to  the  attainment  of  a sound  water  r.-Muro  s management 
prog ra  m . 

B.  Private  Water  Rights 

All  New  Png  la  nd  States  find  the  basis  of  their  water  law  under  the 

I'hi  rehei  rt  liar  ncerne 

ir»  refe  rent*  t natui 

surface  water  cour-i  s.  I pt  for  thi  right  > t the  public  to  use  water 
in  a flowing  stream  for  the  pu  rpo  > of  navigation  . r ommerce.  and  to 
have  riv.-rs  kept  open  for  the  pa  - age  of  migratory  fish  an  individual 
may  have  water  rights  only  if  h<  is  a riparian  owner  which  means 
that  t h < water  course  must  touch  hr  land. 

All  other  owners  upon  the  m .•  stream  have  the  same  common 
right.  Howe v.  r.  the  right  of  no  on.  is  absolute-  but  qualified  by  the 
right  of  the  oth>  r to  have  t h « stream  sub  tantially  preserve  : in  its 
natural  si/e,  flow,  and  purity,  and  to  prot.  , tion  against  diversion  or 
pollution.  The  npa  r lan  dot  t r in<-  has  had  little  statutory  development 
wh.-r.-.i  the  doc  t rim-  of  prior  appropriation  whic  h led  to  the  rapid  el. 
ve  lopment  of  western  States  has  be  en  extensively  codified  by  statutes. 
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I h « • r s I'lKc  of  prior  i : p r o : ; r ...  1 1 1 'nm  pri  r ty  ! bcnc- 

f it  ial  use  , but  it  .for  s not  m<  ,t  n t ! . ' • ’ . n o - 1 b-  m • . ...  .*«•  is  given 
p r ior  i t y- . a the  r , it  y . ■ • ■ 

and  for  a prior  use  to  bo  protected  it  roust,  be  mtu  -1.  rhe  doctrine 
arose  through  court  deci  n m fy i ng  • g ■ • n law,  in 

ordc r to  meet  I'  al  nous, 

1 he  r i pa  rian  doc  trim  . s s t ii  1 enf  or  c«'d  t h r . . . • • ■ . . . ; . . ,c 1 process 

by  . ourts  * nd  uric-  .t  r inj*  th»  la  : s a n<l  ..  r nun : •- nr  • t <-t> ding  isors  . 
The  mod  if  i.  ati  >n  «>f  the  riparian  d<  trine  now  pro  ,d«  s . r the  com  ept 
ot  reasonabli  use  , although  earlier  it  was  - nd  that  <a  h riparian 
owner  was  entitled  ti  the  natural  flow  of  a stre.ri  mu  iminished  q.  an- 
ti ty  or  quality.  . .la  ny  d 1 1 f it  ul  t • ■ - are  en<ounter<  : in  the  m < a . rn  n.i  f i • r: 
of  what  is  reasonable  use  , who  h is  geni  rally  . ;eslion  of  tact.  As 
already  t ted , it  is  mlawful  for  an  . tr<  i • . Vs 

which  may  deprive  downstream  riparians  of  its  put  there  have 

been  ■ a S' e s as  r . lutes  to  ptuntc  pa  i .v-.ter  suppl  it  ~ v h 1 re  diversions 
have  been  permitted  by  way  ot  State  legislative  utmn.  h diversions 

were  granted  on  the  basis  that  amounts  t<  be  diverted  vere  of  h 
quantities  so  us  not  to  impair  the  reasonable  use  con  . pt  . ,f  the  down- 
stream riparian. 

ompetition  1 r water  rt  rces  bejo  ei  r , t i d 

b<  nro"  -ary  in  futur«  years  to  establish  ->n  tdmim  t rati-.  . agenc  y to 
apportion  tin  available  watt  r tmong  • mm-ting  tnun:  hm  I it  ie  - rather 

than  lea  •.  ng  this  important  determination  to  th.  pot  t : al  strength  which 
cin.  entity  t s able  to  as  -emhle  again-t  another. 

A riparian  owner  may  mak<  use  of  water  fh  wing  p . s»  or  through  hm 
lands  in  several  ways,  sui  h as  generation  of  power  through  construction 
of  control  st  ru>  tures.  I'his  c an  b<  done  as  a run  of  the  riv  r type  dam 
or  one  having  onsiderable  storage  apabilitii  How  far  . riparian  may 
go  in  obstructing  or  detaining  stream  flow  will  depend  upon  a variety  of 
facto r s , 

A si  rums  problem  arising  in  water  use  . a sc-  involve  s the  acquisi- 
tion of  pro--  native  right  by  riparian  owners.  K.t<  h u risdiet  ion  has  a 
la  tut  t of  limitations  which  is  usually  designed  to  p r i ent  litigation  ot 
an  issue  long  itter  the  events  have  taken  pi  a . e and  when  it  would  be  un- 
ist  to  ipset  a uni  ot  pr  ope  r ty  w h i e h ha  s continued  tor  a long  time. 
Therefore,  it  an  individual  suffers  in  iries  to  i property  right,  lie 
Me.  t < omrnem  ••  his  action  against  the  detenu. mt  within  the  time  pre- 
scribed by  statutes. 
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i . Public  Water  Rights 


l’ublu  water  rights  tnav  be  considered  in  five  broad  categories 
and  as  follows: 

( 1 i Property  rights  which  the  State  itself  owns,  whether  acquired 
by  direct  p ircha.se  or  uthemu  < . I'lies*  a re  similar  in  extent  to  those 
rights  of  a private  owner. 

(1  The  State  may  hold  title  to  property  in  the  nature  of  a trust 

ever,  nveyed 

only  by  an  act  of  the  legislature,  and  such  property  may  include  waters 
and  lands  to  which  the  public  has  a right  of  use. 

(i  Thi  re  are  rights  held  by  the  State  for  the  benefit  of  the  public 
hut  less  than  the  entire  title  as  distinguished  from  <di  above.  For  ex- 
ample the  rights  of  navigation,  commerce  and  fishery  in  non-tidal 
rivers,  to  which  the  riparian  owner  - have  title  to  the  soil,  subject  to 
an  easement  or  right  for  the  public. 

I4i  The  fourth  category  is  the-  powc  r of  eminent  domain  held  by 
th<-  State.  By  this,  the  States  may  take  private  property  lor  public 
purpose^  upon  paymi-nt  e.f  .st  e ompe-n > t ion  t c > the  private  owner. 

One  e acquired  such  lands  would  probably  come  within  category  til 
above . 

(c  A fifth  category  is  the  police  powe  r of  the  State  which  provides 
for  the-  regulation  of  certain  activities  undertake  n in  the  public  inter- 
est. in  this  manner,  some  c itizens  are  denied  the  complete  freedom 
of  use  of  the-  property,  but  since  the-  prop-  rty  is  not  take  n there-  is  no 
right  to  compensation.  In  this  category  fall  zoning , prohibition  and 
other  re  gulations  which  limit  iand  use-  and  private  activities. 

I he-  navigation  easeme  nt  or  'servitude  is  encountered  most  fre- 
quently today  in  matters  of  Federal  action.  For  purposes  of  Federal 
law,  it  was  he  ld,  at  an  early  date,  th.it  Congress  may  regulate  navi- 
gation, a nel  four  decades  later,  that  Congress  may  control  the  use  of 
navigable-  wate  rs  under  the-  commerce  clause  ot  the  Constitution.  A 
navigable  stream  wa:  defined  as  one-  which  may,  in  fact,  be  used  for 
navigation.  Until  Congress  e-xercises  its  power  over  navigable 
waters  . the-  States  are  free-  to  exerc  ise  control  over  waters  within 
the-ir  bounelaries  in  the-  inte  re  sts  ot  the-ir  citizens.  Io  this  c-nei  , 

.State  regulations  may  be  established  to  de.al  with  local  streams  or 
wate  rs  of  the-  United  State-,  so  long  as  they  arc-  not  inconsistent  with 


Federal  r » -g  1 1 1 rt t it -n  • «:  interstate  . * ri» *.  lor*  :gn  ornm*  r e . If  neither 
Congr«  ss  nor  ’he  State  has  r . - .*•  : ; v«  r ir.  de  roga t ion  of  private 

trea 

is  entitled  i'  '.v.ttrr  use  within  the  do<  trine  applied  in  his  jurisdiction. 
D.  The  Mill  Acts 

S?  .<  * t 1 1<  n re ga  rc  ng  :< r i . t * • r -trian  rights  has  generally  been 
linute:  *<  .veil  ej'med  .ir-  .r..  For  example,  mdtr  the  Mill 

A<ts,  any  riparian  owru-r  may  i vail  himsei!  of  tin  fall  of  a river  by 
...  . . . nei  v . i I 

not  be  ib  «it  ti  in  junction  for  flooding  that  occurs  to  an  upstream 
owner  but  will  onlv  he  liable  for  damages  tor  the*  redue  t ion  in  value  of 
the  1 a n « . - 1 • I i . A It  he /ugh  th»  1 1 < i .*  : i n g • 1 a i : : . u • r * * a ri ; a p p e • a r s 

t ( • be-  tar.  n.  of  pri.at*  property  t « T private  purpe  -•  , the  Mill  Acts 

have  1m  en  upheld  ;n  the  Supreme  i • ur' . "I  he  Mill  A < t.-.  were*  obvious - 
lv  i no.  essitv  of  the  times  in  who  h they  we  re  enacted  in  order  to  faci- 
1 . t .t  • • • v < r. < * ■ < e- 1 • * • e r t that  .» • e:  ■ • . the  ir.uustr.il  r e v o lu t ion  . 

f . Statutory  Regulation  ( j »V  ite  r * - 

Initially  th*  • *.  t *■<  , stemming  from  1 11,  provide  tor  the*  appro- 

pri.ite  pa-^.tgi  1 l an.v  r r.  • fist  nd  *-  t.i*  • t hi.*  ♦ the  riparian  owner 
will  alte  r his  : a t * . ri t hi  >wn  exp*  n * !e-r  ’he-  proper  pa.-  -age  of  fish. 
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states  that  < < rt.iin  water  quality  goals  are  a national  oh  e-ctive  justi- 
fied on  the  basis  of  tangible  and  intangible  ons  .dr  rations  . I he  stan- 
dards provide  for  public  health,  public  enjoyment,  water  supply  needs, 

; * r < pagation  of  list,  and  wildlife  and  economu  and  social  development. 

Such  statutory  regulation  of  water  us.  s tall.-  under  the  polic  e power  of 
the  State  and  are  , unsidered  valid  regulations  in  the  public  interest. 

1 . F ederal  Jurisdiction 

Federal  urisdn  tion  or  control  over  river-  and  other  inland  waters 
finds  its  genesis  in  the  . ornmer.e  clause  contained  ;n  Article  I,  Section 
8 ot  the  ( onstitution.  I he  dominant  servitude  of  the  Federal  Govern- 
ment dc.es  not  involve  a t.  sing  of  property  witho.it  a . onsequent  compen- 
-ati-.n  for  the  damage  - inflicted.  Instead,  .t  is  the  right  of  the  Govern- 
ment to  regulate  the  flow  >1  the  r vt  r in  or  ..  r to  aid  navigation,  with 
po  bit  verse  eionomic  results  to  ri]  zne r ipon  the  river 

be.  a ise  thi  owne  r-  . . is  1m  ited  by  the  r.ght  of  the  public  to  use  the 
stream  in  the  intere-t  of  navigation.  I*  i through  the  navigation  ser- 
vit  ;.f  e t ha  t the  leu-  r 1 Gove  rt.me.-nt  he,  ::  . ii. . • 1 vt  d in  f lood  c ont  rol , 
water  quality  ont  r-  1 . [a  .v*  r pr<>  e<  t - , ons*  r i to  n and  ont  rol  of  navi- 
gato  n , and  the-  1.-  en  mg  e.t  v. . re-  i-  r tl  > ...  .pn.-nt  <,f  power  through 

: t il  i za t ion  c * str*  am  fie .w  , all  w .th>  t : a v : ; ■ en • : n : > nsa t ion  to  r ipa  r - 

: a n > jen.-r-  .v  h < - it  fe  r . d . e r - - > ■ not  i r . • lliu-.-v.'r,  the  servi- 

tude • annul  tie  .till/.,  d t<  c i - 1 1 f y .-ve-r  . ' - • g •'  .ter  of  a navigable 
Htre.cn  . The  licensing  of  a power  on  ; i r.y  • . not  pc  sse  ss  the-  same- 
rights  that  may  be  the  re  sult  of  the  icavig.it. c i servitude  already 
noted.  Ih>  1,  e nse-e  is  in  th*  -ame-  -ltion  e-  the  r ipa  r tan  owner , 
who.  utilizing  th<  Mill  A t . may  under  tar  > Part:,  ular  water  use- 
. : n : .,’’1-  : : . e-l.t  < d - ' r ...  r r . ' tic  • . : : . g > - 

,'nde-r  1 .-deral  law  . a nv  applo  ant  for  a Federal  Ip  < rise  is  required 
to  provide  the  Ii  • r ung  age-n.  v with  a . e rtif ..  ction  Irom  tin-  State-  that 
th'-r.  is  reasonable  as-urane  e-  that  n h a,  tivitv  w ill  be-  conducted  in  a 
manner  whu  h will  not  violate  applicable-  water  quality  standards. 

G.  Rights  as  Relates  to  Stream  Regulation  or  1- low  Augmentation 

At  < ertain  tim.-s  of  the-  year  the-  need  for  ide-quate  flow  of  water  be- 
come s a serious  problem,  particularly  in  those  streams  which  rece  ive 
industrial  and  municipal  waste  s.  During  tin  dry  season  many  streams 
have  insufficie  nt  water  to  accommodate-  the  nee  ds  of  all  riparian  owners 
a well  as  to  assimilate  and  transport  treated  waste  e ffluents  without  vio- 
lating tin-  wate  r quality  standards.  1 hi-  oxygen  demand  of  the-  effluent 
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disihargf>  art  p r 1 1 : i r v r • e - r :•  * • * n«  <-d  fo  r a':  <-q  a t < ' r fair,  flow 
lor  the-  attainment  <>t  water  q ality  s'.  : -lards.  i roper  1 reatment  of 
waste*  prior  to  dis,  harge-  into  th>-  river  will  r«  *1  ice  the  oxygen  fieri  anti 
of  the  effl  lent  ,in<i  keep  ’h*  water  wrhin  pres,  rilx-d  water  n uality  stan- 
dards. The  oxygen  demand  of  wa  - ' <-  : s,  harge  into  r.  ••  r is  meaning- 
ful only  in  re  la  t ion  to  ‘he  : iant  lty  ot  wa  ter,  a nd  parti,  ula  rly  the  s'  ream 
flow  rate.  rhe  quantity  >:  wat,  r in  the  strrat:  is  of  le  s sigmfic  ante 

than  the  rate  a*  which  it  flows  tor  it  ,s  through  motion  '.hat  a regenera- 
tion of  oxygen  is  attaine  !. 

'nder  riparian  doctrine  T fan  be  .,rg  ie<t  tha-  an  .pstream  ripar- 
ian is  not  obligated  to  i e.  • fl  /i  reai  eff]  ent  t that 

the  downstream  effluent  shoul  : be  ent  ere  • tn’o  the  stream  when  the  up- 
stream riparian  releases  hi  > stored  water,  be  it  for  • i «•  generation  of 
power  nr  other  uses,  liowcu  r . inder  the  States  power  < f eminent  do  - 
main , it  may  be  asserted  that  augmentation  of  flow  downs ’ream  is  ,« 
public  purpose  to  benefit  health  and  welfare  and  not  to  erv<-  any  pri 
vato  interest.  Although  the  upper  riparian  could  b<  n-quired  to  re- 
lease stream  flow  under  his  theory  he  would  lie  entitled  to  ;st  , or.  - 
pensat  i th<  tate . \nothei  • ei  rel,  vould 

be  the  public  rights  and  water-  of  'he  s'ream  for  navigation  and  the 
passage  of  migratory  fish.  On  this  basis  the  owner  of  the  dam  would 
ha  •.  «•  no  right  of  compensation  ini es s the  legi s la ' ire  prov ided  tor  r . 

Th«  State-  legislature  his  'he  power  to  establish  ><  h < ont  rols  over  th« 
operation  of  flow  regulation  stru-  ' ires  within  'he  S'  so  long  as  t ha 1 
action  floe  s not  r in  counter  to  Federal  , ont  rols  . 

A desirable  solution  to  the  problem  of  s'ream  flow  augmentation 
lies  in  the  construction  of  mult iple -purpose  storage  fa<  ilities  . This 
cone!  it  ion  is  provided  for  in  Section  i b ol  the  Water  Quality  A , of 
l'ft,-'  ex,  ept  that  ■ icl.  storage-  and  water  releases  stall  not  be  provided 
as  a S destitute-  for  adequate  treatment  or  other  methods  of  c ontrol  of 
waste  at  the  so  .r><-.  A means  to  minimize  the  infringement  ot  pri- 
vate r pa  r an  rights  would  be  the-  capture-  of  flood  waters  or  high  sea- 
sonal runoff  tor  storage  .end  release  at  tinn  of  lou  stream  flow, 
these-  would  be  ex<  e s-  waters  who  h few  riparians  would  have  use  for 
and  would  otherwise*  be  wasted.  Howe  ver,  the  operation  of  such  flow 
release  - must  he-  e onsistent  with  'it he* r at  site  pro  e**  t purpose  s so  as 
to  equitably  permit  pro  ec  t functions  and  it  the  same  ' inn-  assist  in 
sound  wate  r managen  ent  programs.  i here  are  at  present  sufficient 
existing  State  .ige-n,  ie  a and  additional  statutes  ould  lie-  i-nacU-d  tha' 
would  permit  sircam  ilow  regulation  and  a igmenta'ion  without  any 
gre  at  modification  of  the-  riparian  doctrine. 


t 


PAR  I ONI. 
CHAPTKR  II 


DKSCRIP  I ION  OF  HASIN 


( M AP  I i-  K I' 


Si  i t ion  1 A r ea 

A.  Location 

The  Connci  ti<  it  Rive  r tt.o  in  cncoviswsM’-  an  an*a  of  about  Il.ZSO 
square  mil  ci-  . ot  w h ic  h 111  sq  ia  r<  null  art  lo>  »»♦•»:  in  t he  1 Jrov  i nc e 
of  Quebec  , C anarl.i  . I he  m.i  in  si  en  ot  t he  river  • rave  r • a length  of 
more  than  4t"l  mile.-,  fror; . tin  Canadian  bonaT  to  the  *idal  waters  of 
Long  Island  Sound.  The  basin  has  i maximum  width  of  t i)  miles  and  in 
Tides  la  nd  in  4 States  . La  no  area  in  these  States  i distributed  as  fol  - 
lows:  in  New  Hampshiri  \ . 047  squari  mile  . or  about  ZH'  . in  the 

S'  at  ■ ■ f \ e rmont  appro. Mtnat  ely  • , h > c\  :a  r e • ; . 1 1 e - , 1 1 r a bun  t IS  of 

the  d ra  inage  i r • a , : n the  State  ot  Nla  ssa . h'tset*  s a bout  Z . Z'  sr,,;a  re 

miles  , or  approximately  Z4  of  'he  basin  area,  anil  n the  State  of 

C < >nnei  1 1 < :t  1 , 4 jf ■ qua  re  mil.  . or  about  1 V of  'he  • :v  a re.i  . 

I he  - i ■ . r i i of  t he  < onne,  t i it  Rive  r begins  m the  mountainous, 
semi -wilderness  area  .»t  North*  f,  New  11a  trips  in  re.  It.*  roam  st.  ri  of 
• ia  rivi  r begin  at  a -.mall  buggy  lakt  refi'rr*  i to  a-  'he  Fourth  t on 
ned..  it  Lake  anti  located  in  the  northwest  turner  of  New  Hampshire 
near  the  Canadian  border.  na  short  distan.  e it  enters  tie  Tin  r<:  ('on- 
ne • it  ake . :•  * p typieal  north  ii'intrv  lake  irr.eimiei:  by  a north- 

ern spruce-fir  forest.  Flowing  in  a southerly  t ourse  . it  meets  i 
• ia  11  dam  it  Moi  i 1 ill  . Fh*  fir  t of  I dams  located  a 1 onf  its 
main  stem  it  nukes  its  * ,iy  to  the  Long  Island  Souno. 

I h<  ri-.  er  then  flow-  over  a 1 -foot  dam  who  h forms  the  Se*  ond 
( onn*<  t u : t Lake  ,,im  t hen.  « uvi  r a *•(>_  foot  da  m wtm  h forms  * h*  ITrst 
( onne.  t j < it  Lake  and  theme  over  a Hi')  foot  dam  whi*  h forms  l ake 
F rani  i?  in  the  town  ot  Hitfsburg.  At  'his  point  the  river  has  anom- 
plished  mor*  than  half  ot  it-.  d-loot  drop,  having  only  traversed 

about  jO  mile-  from  it  origin.  ix  miles  further  mwnsir.  nu . th* 
Conneiti.ut  Itiver  reathes  the  northeast  t orner  ol'  Vermont  where  its 
low  water  rnarf  >■  t !.•  < si  ban*  b.  e . n s s tin  Slat.  in.  aide  r\  be  tw  ten 

V<  rmont  am:  N*  •.*•  I!..:  pstn  re. 

Th<  un;><  rn  ' ■ . . r t i • • 0 the  river,  approximately  ioO  square 

mil.  ol  area  of  Hitt  burg,  w.i  originally  developed  as  The  Mnited 
Inhabitant  of  the  Indian  tr.-.iin  1 erritorv  w hit  h initially  det  la  red 
its  independent  e of  both  the  nited  States  and  Great  Britain.  It  was 
not  in  orporated  into  the  State  ot  New  Hampshire  until  lb4Z. 
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War  Col «'b rook  , New  I l it; ipshi  re  the  rre-r  Id  .vs  pracefully  along 
.1  pasture-land  valley  il'ior  ■nnna(<  ; by  tnii  . s ivc  grande-ur  of  Mount 
Monadnotk  in  l.etning!  • , \ <•  rrnont  . I'his  area,  rrlcrcnu'd  as  the 
' ’ ppc  r Cos,  extends  t ■ < 'he  head  of  I-  ift  een  mil  e falls  is  an  area  of 
highly  f<  rtile  soil  and  outstanding  scenery.  1 roin  this  point  near 
Gilman,  Vermont,  the  river  flows  Id  miles  to  the  base  of  Moore 
Dam  i:.d  thence  t C - me-  r to r m Dam . ( '.o; ,t  i:  ait  g - outh-.c  i r d , the  river  flow 

through  a flat  bottomed  rather  narrow  valley  and  enters  what  is  the 
1«  ngest  lake  in  New  I.ngland  and  known  as  Wilder  Reservoir.  I-  rom 
N'ewb.ry,  Vcriumt,  the  headwaters  of  the  reservoir,  the  river  flows 
for  4*  miles  to  the  Wilder  Darn,  which  now  submerges  what  was  ini- 
t i a 1 1 v known  as  White  River  halls. 

Me  next  serious  set  ol  rapids  oc  i : rs  at  Hart  land  halls,  after  which 
it  . i slv  passes  over  threi  power  dams  known  as  Bellow-.  Falls, 

Vernon,  and  Dimers  Falls.  1 he  river  continues  its  flow  through  pre- 
dan  i nan!  1 v - en;.  . ountry  and  passes  by  Northiield  , Ma  - sn  liusetts  and 
the  s pc,  t.o  ula  r French  Kiny  Gorge,  p..  king  ip  several  important  • rib- 
a.»ry  r i ■ • r along  it  - route  . I h<-  1 largest  tributaries,  with  water - 
: * larger  than  about  JOC  square  mile  s provide  an  aggregate  area 
eq  ial  to  ' .51  sejuare  miles  , or  a bout  5 ft  ' of  the  total  ba  s i n a rca  . Be- 
fc  r<  flowing  through  the  gap  between  Mount  I mn  and  Mt.  Holyoke-,  in 
Mas  sac.  husetts  , it  passes  through  the  Great  Oxbow.  It  then  moves 
through  an  in-  rea  ingly  urbanr/i-d  a rea  and  encounters  the-  Holyoke 
Dam.  (See  Profile) 

Leaving  the  Holyoke-Springf iel  : area  it  passes  through  a semi-rural 
ind  populated  trea  to  the  Lnfield  Dam.  I-  rom  this  point  the-  river  paral- 
lels, for  about  fiv<-  miles,  the  historic  Windsor  Locks  Canal.  It  passes 
the  urban  complex  of  Hartford  and  Last  Hartford  and  thenc  e to  Middletown 
who  h forms  the  terminus  of  its  broadest  valley  area,  h rom  this  point 
th<-  rivr  passe-s  through  Bodkin  Rock , the  last  natural  gorge,  as  it  be- 
gins to  experience-  greater  mil  lence  from  t!i<-  tiete-s. 

The  e-stuary  is  bounded  by  the  mouth  of  the-  river  at  Saybrook. 
lie  re-  the  river  ends  a ii  enters  Long  Island  Sound.  throughout  i*s  en- 
tire le-ng'h,  the  Count -e  tie  ut  River  displays  a rather  unique  profile,  aug- 
mentecl  along  the-  way  by  many  tributary  streams.  More-  than  <100  dams 
controlling  50  square-  miles  of  drainage  area  are  harbored  within  the 
basin.  Most  of  these  dams  are  used  for  production  of  ♦ • 1 1- • trie  energy 
or  1 1,  r other  manufac  tur  mg  purposes  . Several  are  used  as  munie  t pa  1 
wall  r supply  reservoirs.  Included  are-  D flood  control  reservoirs  con- 
’ r ie  1 1 1 by  the  ( orps  , representing  a pprox  inial  t-ly  t>0"  of  a yet  to  be 
completed  comprehensive  Hood  control  system.  Many  native  lake-s  and 


11-^ 


; • I ' i ■ I < ' . ■ r ■ \ n , • ;l  ' 1 : i ■ 1 i . ; rr  i r > 

i r«.  I 1 1 tl"  »•  j.  1 : d oi  'Vi  r Id  a c r»  ■ , tin  l. ■ r ip  t ■ who  i i.. : k e 
S Utia  [)«'  I A 1th  1 ')•■>•'  Ilf',  followed  I : . t I i r t < " • lout  i ,-t  r I . ' 

1 . • i s 7 .i  i r< 

i iJ  rts  - Subdivisions 

1 o factlit  tie  j>1. i nning  tm  lysis , the  t id\  divided  ti  ••  bus  in  x r.t*  r.  nab- 
1 tf  No,  1.  CRB  I repn 

i 1 >:  ■ ■ ■ '-«•••  ill  ■ >t  r,  ortiie  r : *.«  f|.»mp  hire  it.  . . ■ : . . c • . r:  m : : stem 

d t • • C. 1 r.ei  t i i ut  R i v e r : :td  .ill  hi  txi  ly  i ; ■ - rtli  of  1 la : . ■ i\  e r . •.«:  C.. m, 
dr  i . • • t 1 1 . t h e\  ti  >1.-,  i \ e i re  i s ol  'tee  , - ! , ,pes;  st  re  ir : - p,,.  , ; • ^ 

i. . ji.  •rim!n..:i  iIoa  , h-  rue  vield  grot,*  dwatcr  • omittnc,  .tie  : - 

■ eiiir.it.":  ot  "'n,'  hi  rye  - irloce  v.u  t <-r  bodn-  i : , i few  t ■ : . <j  , p.,  . 

>>;  i".  ::  r»  rt.  • iru:t;  tew:.  . there  is  ge:  era  i i v high  ••  . r j.;  < 

A . t e • • . I I , , • : . 1 . 1 : . . 1 . 1 : ; it:.  reach  except  tor  T : . t : . 

t)>  • ' , <■<  it...;  • i:.  tin  vicinity  of  Gnivetir.,  i i i ::ip  - e i r c . 

<.*!•:  I 11  resri-tH  e,  tie-  :.,irthv  ■ ‘ e r:  :>.  . -t  . bdi  . . - • ,t  t . . • . . . 

t n ut  i i.  .it  <i  repr*  e :;t s a bout  1 tj  pe  rt  e:. t •!  t . t . t r i , > 1 1 

it'  t:  i:  V < rt:.  e.t.  It  n..  lud<-~  r<-  > ■ • • r . . V.  :• 

Or  • . L e t ..  lire  1 :t  h dr. I i ge  to  t he  C • t . ,t  1 ' : • r , : 1 

Ora:  L'e,  ( ileilonia  i ::(!  Kssex  (’•  unties,  vv  e)  t ,m  -<-vn  ■ t 

Addis,  e . A hiugtot.,  t nd  Or  1.  . i a ( • i • t n t re  in  t :•  t : • . I , . • 1 1 : 

- !MU  rel.  ! i ' I.I  !.  1 ; I • re  ve  1 1 t Iia  t n:  e t ol  till  -•  ( i\  i II  I . ■ •.»•«•••  ! , 'e  : I > 

ltd  d.  Odd  ieet  1 1.. . . . ■ ■ level,  rhen  i r i fa t rl  t rung  s lopes  to 

ef  lout.'l  f l te\V  elely  r.ltl''!  Ill  'UIltUlTl  e r . | > - -I  • . • : t r l - t e.;  In 

< K 1 ■ 1.  Ih>  r>  i r < s utiste  rt i i 1 nu  tutnuir.  tl"W  . • , , , 

roti  ter  ditio  ...  or  of  r ter  li« 

■ : c e e rally  ' . i , ' «,*..»  1 1 1 \ <»t  ■ . r I • . < water  thr.  .t  mu.  t tl  i i 

t’KB  III  concerns  that  portion  "l  the  basin  ,u  ..  Ira:  the  middle  or 

ithei  tart  of  I : hire.  Thi  ghei  • 

I he  tlc.iod  plains  bran  den  tnd  some  ot  the  main  f ributa  rit  - provide  i 
g e in  - r i m - i \ t ent  ot  i lood  pi  a 1 1 ; s , , 1 1.  1 1 he  r i ■ an  begin  to  find  tin  everal 
topnlation  . 

It*  "1  ’ i a : r 1 \ '.ell  diversified  ma -ail  I . lor; : 0.  I,:  a 1 - . |e.  eted  as 

ere  ••  i.r*  e\t  • • sive  use  of  smaller  i t ke  • I pond  -.  m.-t  -ignifn  ant  of 
I • 1 « Silt  .1  pee.  Wit:  the  added  p.  .pul  iti"!  t t.e  r i 1 1 M till-  a re  t 

a v r e .ter  1 . • ge  t.ii  the  exi  stmg  w 1 1 1 r Imdie  ■ , pa  rt  n ol  i r I s s im  ,■  i : 1 1 r - 

tat'  hi uh w • y ))la l e t hi  ri  aiii  witliiii  ii'ir  :i."ir  ol  (iotiiurd,  Ne vv  l [.imp- 
air • ■ • • d two  and  win  -halt  hour  >1  1 is  t • ■ . | ■ e dram  ' l'e  area  » mount  - 

I ' I : tin  in. 
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* kh  A r «*.»  I\'  . i .<:•  : : r tli.it  reai  h I - i.thurn  Vermont  es- 

ti  ■:  ilu . t tin*  M.i-.-.i  : im-tts  ■ rccr.  It  .s  much  like  its  neighboring 
New  Hampsh.re  Are  t III  m tl.  it  • h»  d plains  .f  the  main  stem  and 

the  : t - * r it .1 1 e » ,iv<  nr  ■ * i . • ■ • : - ites  t r relatively  good-sized 

towr  s.  n.<  r»  t , t ere  if,  , : t : r ! •,  diverse  munutai  tunng  base  and 

st  ; : . t . • irbar  . enters  • ! st  is  well  as  neighboring 

< il  . Mas  : i it  s ■ r ■ . de  : r r a 1 1 • : intern.  e use  .j  recreational 

a r * is,  ra  .nag'  i re  i : ’ * . ~ ' r • a I V . , : : . : t s t ale  ait  1 d " f the 

basin  land. 

Ari  a V - ti  s re  i : i:  i.  i • be  lias.n  . ••  ated  in  Mas- 

s.i  i hu  s ett  s , re  pr  e sent,  in.  a b iut  ,M  '1  the  total  basin  area.  In  it  are 

• : Franklin  and  Hump- hire  ( . : ties , < Im  st  » .1  f Hampden  and 

arts  : I'.erksl  re  V\  r ester  < .i.l  as.  The  riser  enters  int  its 

1 1 r s t mil  i s .gnificant  valley  ire.i  reateti  . • he-  natural  bstructions 
Mt.  Tut  ' ■ ' - ' ■ ■ ■ . ere  the  valley 

eg  ms  t make  a drastn  change  n ts  < ictivity.  Ma  r enters 

f e<  at  ii  and  - g r. . : : > a • 1 t';  a ; 1 . i ■ i t n r . : g 1 et . t >■  r s s i i ; . as  Chic  pee, 

H i\  e,  a i.i  spr  n.  gt  H- Id  great.  1 ter  the  valley  n 41.  iii  character  and 

n at  ttv.ty.  NT  re  th  e tn  -t;  in:  • the  basin’'  population  .s  located  in 

t • C 1 ■’  ; \ r • a V . I!.-  arc  t s -.go  atcr  I.  .'iv,  n;.c  -made,  referred 

t a .j  . p.-.'iT'.  a r having  a -•.rtaie  area  of  t8.  »•  square  miles, 

pn  a ides  : r ater  ~ .pply  t ■ th«  Metrop.  litan  fe.ston  area  via  a major 
a . t ir.c.  . l me  s n ..is  eastward  t<  • IT  st'  -rt  and  surrounding 

muii . ip.i  iiti'-s. 

• 1 • f the  ated  inecticut.  It 

.trier:  .■  at  1 the  . aver  n.i  s in  and  represents  nearly  1 ■ .f 

the  lias. i.  ire  i.  In  t are  most  >:  Harttord  and  Middlesex  Counties  and 
parts  . ,t»  hfielc,  I .land,  N*  London  ind  New  Haven  Counties.  1 his 

r'  : 'to  nas.n  is  rather  edge  shaped  and  ho  ises  tiie  greatest  number  ,f 

the.!-  n ' s ; p . . it . .ear..  1 •'  i n 1 I'.O.  h >t a 1 per  ca pita  income  i s 

, ■ I • t r ...  ict  1 . | i 

tt  ■ mm  r n es  of  em pi oy  m o lit.  T he  population  of  C k B VI  is  pro- 
"•<  ted  to  tie  re  than  double  by  the  year  dOdO  bn  ause  of  the  economic 
vitality  located  in  tins  reach. 
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\\  1 1 Vi  i n 27  count  it  s a total  oi  37Z  minor  i ivil  divisions  art  located 
all  or  partiallv  in  t li » • Connecticut  Hivrr  Basin.  Of  the  372,  I 3 arc 
cities.  3 37  are  tow  ns  and  17  are  ol  lesser  status.  The  latter  category 
includes  townships,  purchases,  grants,  unorganized  areas,  one  gore 
and  one  location.  By  State,  the  basin  ire  lodes  1 10  towns  and  seven 
lesser  types  in  10  counties  m Vermont,  tour  , lties,  79  towns  and  1 I 
lesser  types  in  six  counties  of  New,  Hampshire,  six  cities  and  95  towns 
in  five  Massachusetts  counties,  tnd  Lv<  cities  and  56  towns  in  six 
uunties  in  Connecticut.  A table  of  the  n nor  civil  division  indicating 
their  general  status  is  shown  below  by  Stat<  and  i ounty. 

TABLE  II- 2 

( .ties.  Towns  and  Other  Minor  Civil  D;\  isions  Located 
All  or  Partly  Within  the  Connecticut  River  Basin 

VERMONT 


ESSE X OCX  r Y 

OP 

LEANS  COUNTY 

1. 

Ca  naan 

1. 

W e st  more 

A v<  rill  * 

3. 

A v>  ry  - Go  re 

< A 

LEDONIA  COUNTY 

•4. 

L.e  w l s : 

1. 

Newark 

5. 

Lem.  . gten 

2. 

Shelf  ie  Id 

6. 

Brighto,. 

3. 

Sutton 

7. 

Bloomf  icl  t 

4. 

Burke 

b. 

h erdinano- 

5. 

W he e lock 

Q 

Brunsw  ic h 

b. 

Lyndon 

1 o. 

KdS  t Nrl  \ 1 . 

7 . 

K : r by 

1 1. 

Ma.  isto  i 

8. 

Stanna rd 

1 z. 

Gra  nby 

9. 

Walden 

1 3. 

V i < tor y 

10. 

Da  11  VI 1 It* 

14. 

Gui  ldhal  1 

1 1. 

St.  Johnsbury 

15. 

Lu  enburg 

1 2. 

W ate rford 

16. 

Concord 

1 3. 

P<  acham 

1 4. 

Ba i net 

BENNINGTON  COUNTY 

1 5. 

G roton 

1. 

Pe  ru 

16. 

P ye  gat  e 

2. 

La no grove 

3. 

W i nhal  1 

ORANGE  COUNTY 

4. 

Sunde  r land 

1. 

Ora  n ge 

5. 

Glastenbury * 

2. 

Tops  ha  rn 

6. 

Woodfo  rd 

3. 

New  bury 

7 # 

Sea  rsbu  rg 

4. 

Williamstown 

8. 

H ea  da  boro 

5. 

\\  a shington 

< Minor  civil  divisions  which.  •>  re  neither  towns  nor  cities 
**City 
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! ABLP'.  II-  2 (cunt’d) 


? 


w i: 

1DS(  >R  > Ot'N  1 Y 

OH 

ANCK  i O’  N1 

R 1 ' ti<  H t r r 

i . 

o r int  1; 

I'..  th.-l 

i . 

Bradford 

3. 

P 1)  y r)  It  on 

K. 

B rook  f ir  Id 

4. 

Sh.i  l i i 

0. 

'ln'lsr.i 

c,. 

Nor  v.  , ■.  h 

10. 

Vrrshirr 

i . 

Si  ■ k hr  1 og< 

1 1. 

,Y  ' s t P a l let 

. 

Ba  r • i . t rr: 

1 2. 

Pa  1 r lei 

H. 

I’umtri  t 

■ 3. 

Bra  int  rn 

u. 

Ha  rtf'  r ( 

14. 

H andolph 

10. 

Hrr.ji  w a 1 ■ r 

1 4. 

T unbridge 

1 1. 

\\  ' • .dStOl  k 

16. 

St  ratford 

12. 

i in  r t l.i  ntl 

17. 

Fhetford 

1 1. 

Ply  mouth 

14. 

P ea  d mg 

WI 

N'DPLAM  C'OUN 

15. 

vV  <st  W iriciso  r 

1. 

Lonriondr  rry 

1 (• . 

W t n ( s o r 

7 

W t ndha  m 

1 7. 

Ludlow 

3. 

Grafton 

1 H. 

Cavcnrti  sh 

4. 

Hoi  king  ha  n i 

14. 

Ra  It  nnori' 

4. 

J a ma  1 1 a 

20. 

VV  rat  hr  r s fie  Id 

6. 

T<  >w  nshenrl 

) 

W r s ton 

7. 

Athens 

) ) 

A n < 1 o v <•  r 

8. 

Westminster 

5. 

Chi  sti  r 

Q. 

St  rattott 

^4. 

S p r 1 n g f i < Id 

10. 

VVa  rris  bo  ro 

1 1. 

Brookline 

W ASHING  I UN  ( Ot'NTY 

12. 

Put  ney 

Cabot 

1 3. 

Some  r s e t 

t 

R ox  bu r y 

14. 

Dove  r 

1 5. 

New  fane 

A I 

JDISQN  i 'O'  NT  Y 

16. 

Dumme  rston 

( > ra  nv  ill  e 

1 7. 

W ilmington 

Hrl  , ■ ' M k 

18. 

M.  tribe ro 

Id. 

Brattle  boro 

20. 

W h tt  lnghu  m 

RUTLAND  COUNT  Y 

21. 

Halifax 

1. 

C hittr  nden 

) > 
i_  !_  • 

Gui  Ifo  rd 

2. 

Pittsfirla 

2 3. 

Ve  rnoit 

3. 

Sh>  r bu  r nr 

4. 

Mr  ncion 

5. 

Shrewsbury 

6. 

Mt.  Holly 

7. 

Mt.  Tabor 

Minor  i i v 1 1 divisions  which  .ire  nr  it  hi  r towns  nor  citi 
City 
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T A B LF.  II  - 2 (cont ' d) 


NE  3\  HAMPSHIRE 


COOS  COHN rv  GRA KTON  COUNTY 


1 . 

Pittsburg 

1. 

Mon  roe 

} 

C lurksville 

) 

a 

Littleton 

3. 

Ste w t rtsti  . . n 

3. 

Bethlehem 

-I . 

Caleb  rook 

1. 

Ly  man 

5, 

Dixville  : 

*5. 

Lisbon 

6. 

Erving’s  Location  ; 

' . 

Bath 

7. 

Columbia 

• . 

Landaff 

8. 

Stratford 

8. 

F ranconia 

9. 

Odell  * 

9. 

Easton 

10. 

Mil  Is  field  =: 

10. 

Lincoln 

1 1. 

Dumine  r 

■1  1. 

1 lave  rhill 

12. 

No rth umbe  r land 

12. 

B enton 

1 3. 

Sta  rk 

1 3. 

Woodstock 

14. 

Milan 

14. 

Pie  rmont 

1 5. 

Lancaste  r 

1 8. 

Wa  r run 

16. 

Kilkenny  * 

16. 

Or  ford 

17. 

Berlin  ** 

17. 

Wentworth 

18. 

Dalton 

18. 

Lyme 

19. 

White  fie  Id 

19. 

Dorchester 

20. 

Je  ffe  r son 

2C. 

1 Janove r 

21. 

Carroll 

21. 

Canaan 

22. 

Randolph 

? ) 

Lebanon  1 

2 3. 

Low  ?.•  Burbanks  Grant 

2 3. 

E11  fie  Id 

24. 

Crawford's  Purchase  • 

24. 

Orange 

2 8. 

Thompson  fe  Mcserve's  P'ch* 

28. 

Grafton 

2’  . 

Sargent's  Purchase- 

27. 

Chandler  ’s  Purchase  " 

SU  i 

-LI VAN  COUNTY 

2H. 

Bean's  Grant 

1 . 

Plainfield 

i 

Grantham 

M E R RI M A CKCO  U N T Y 

3. 

Spa  i rig  lie  Id 

1. 

New  London 

4. 

Cornish 

2. 

Newbury 

8. 

C roy don 

• 

■ 

CHI 

LSI! I RE  COUNTY 

7. 

Ne v port 

1 . 

Walpole 

i. 

Sunapee 

» 

Al,  te  'd 

*. 

Ch  1 rl"  it  own 

J 0 

M :*1<> 

10. 

lb  it  y 

•i  . 

W ' ■ t loo re  land 

1 1. 

Goshen 

S , 

Su  r ry 

12. 

1 .angdon 

6. 

(ills  • 1 I . 

1 3. 

Ac  w orth 

7 , 

Sul  1 van 

14. 

I e mps ter 

H, 

Stodcla  rd 

18. 

Wa  shington 

♦Min'ir  Civil  Division  which  is  noth'  r .1  town  nor  city. 
♦♦City 


II  H 


I 


I A BLK  II  ( .. ru'd) 


CHESHIRE  u)i:\  I‘V  (rout'd) 

9.  Nolo  on 

1 1 . Ki’c no 

1 I . Ruxbu ry 

12.  H.i  rrisville 

M.  t in  1 ••  ri'ie  Id 

Id.  Sv. n.-.ey 

1 4.  Trov 

1 h.  M rlbo  rough 

17.  Dunlin 

18.  Julfroy 

1 '.  Hinsdale 

2 * . iachester 

2 1.  RL  hinond 
22.  Fit/.william 
2 i.  Rindge 


HILLSBORO  COHN  i'Y 
1.  Now  Ipswich 


MASSACHUSETTS 

BERKSHIRE  COUNTY  FRANKLIN  COUNTY 


1. 

Florida 

1. 

Monroe 

2. 

Savoy 

2 

Rowe 

1. 

Windsor 

1. 

1 leath 

i. 

Po  ru 

d. 

Col  rain 

8. 

Wa  sh  my  ton 

5. 

Lev den 

Rim  ket 

(>. 

B<-  rnardston 

7 . 

Oti.s 

7. 

Northfield 

8. 

Sandisfiold 

8. 

Charlemont 

9. 

Hawley 

HAMPSHIRE  COUNTY 

1C. 

Ruckland 

1. 

Plain i leld 

11. 

Shelburne 

) 

C urn  mint; ton 

12. 

Greenfield 

Coshon 

1 a. 

Gill 

•i  # 

W ' »r thii  .! ton 

14. 

Ashfield 

Middhiirld 

14. 

C on  wa  v 

c l . i < ■ r fioltl 

It. 

Deerfii'ld 

Wil 1 ; : t ! . sbnrg 

17. 

Whately 

1 illicit! 

U . 

Sunde r laud 

o 

1 In-  ' . 'ton 

T . 

I.  • ve  rett 

1 « . 

.',i  I1'  o.j.lon 

2 1 . 

Shiite  saury 

' 1 . 

",  li’ll  ■ n . p*ot; 

) 

New  Salem 

1 ’. 

So  it!,  t tnpton 

» '» 
ut«c 

Orange 

i i If  >m|ftrii 

> 

Wendell 

VI  iti' . r < v 1 1 Division  wiiii  H is  no  it  ho  r .t  town  no  r c it  \ 
: Cit  y 
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T ABLF  II-  2 (.  unt’d) 


HAM!  'SHIP I'.  e.Ol'N  F Y ( ,nt'  :) 
14.  S. ' nth  H d I e j 
lm  iiitiley 
Id.  Amherst 

17.  p.  Thai; 

18.  Granby 

1 *.  p ■ Lche  rt  r. 

20.  V.  .re 

WORCESTER  COUNT Y 

1.  Royalston 

2.  Wine  he  i.  don 
i.  Ashfburnham 
•1.  Athol 

->.  Phillipston 
• . Ten.  pie  t< 

7.  Gardner  * * 

8.  Petersham 
7.  Hubbardston 

1 (. . Westminister 

11.  Princeton 

12.  Bar  re 

1 i.  il.irdwii  k 
14.  Nrv.  Br. .intree 

18.  Oakham 
Id.  Rutland 
17.  Warren 

1 8.  West  B roukfield 

19.  North  Brookfield 

20.  Spencer 

2 1.  i J.ixton 
22.  Brookfield 

2 j.  East  Brookfield 

24.  L.  iceste  r 

25.  Sturbrulge 


1 KANKLIN  COUNTY  (cont  d) 

2 i . Montague 
25.  Er  inn 

2>  . Warwick 

HAMPDEN  COUNTY 

1.  Cl ic  ter 

2.  Blandford 

i.  Montgomery 

4.  Russell 

5.  Westfield  : 

6.  Tolland 

7.  Granville 
H.  South  wick 

9.  Holyoke 

1 U.  C h . -Ope e 

11.  Luulow 

12.  Fanner 

1 ..  West  Springfield 

1 4 . Springfield  ; 

15.  Wilbraham 
lb.  Monson 

17.  Brimfield 

18.  Wales 

19.  Hampden 

20.  Ea  t Long  Meadow 

2 1.  l.o  g Meadow 
22.  Ag  .warn 


Minor  Civil  Division  uhich  is  neither  town  nor  city. 
City 
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TABLE  11-2  (•  *r?‘c I) 


CONN  I-  1 

LI'I  C. HI  IF  LI)  COUNTY 

1.  Norfolk 

2.  Coif  brook 

3.  Wine  hen  tor 

4.  Barkhamsted 

5.  Torrmgton 

6.  New  Hartford 

7.  Harwinton 

8.  Plymouth 

HARTFORD COUNTY 

1.  Hartland 

2.  Granby 

3.  Suffuld 

4.  East  Gjanby 

5.  Windsor  Locks 

6.  Canton 

7.  Simsbury 

8.  Bloomfield 

9.  Windsor 

1 0.  Burlington 
1 1.  Avon 

12.  West  Hartford 

1 3.  Hartford** 

14.  Bristol** 

18.  Plainville 

16.  Farmington 

17.  New  Britain5* 

1 h.  Newington 

19.  Wethersfield 

20.  Pocky  Hill 

21.  Berlin 

22.  Glastonbury 

23.  Marlborough 

24.  Mane  host < r 

25.  1 ist  Hartford 

26.  f-  uth  W inusor 

27.  East  Windsor 
2h.  I nl  o Id 

Minor  C i \ 1 1 Division  which  is 
■■  City 


I I£HU 

IT) 1. 1 .A  HD  f 'Ol  NT) 

1.  ->oi  rs 

2.  .it  afford 

HI  1 : i.gti  • 

4.  IT  11  are 

9.  Ye  rnirn 
b.  Bolton 
7.  Hebron 


MIDDLESEX  COHN  I Y 

. n/inwrll 

2.  Pi  i tland 

5.  East  in  pton 

4.  M Uet 

5.  Middlefield 

6.  Durham 

7.  Haddam 
East  Ha< 

9.  Chester 

10.  D<  ' p Riv<  r 

11.  FIs  sox 

12.  Olo  Say  brook 

NEW  LONDON  CO:  NT Y 

1 . Colchester 

2.  Salt  m 

3.  Lynn 

4.  Old  Lyme 

NEW  HA\ EN  COUNTY 
1 Me  riden 
2.  Guilford 


ne  1 1 be  r tow  n nor  c its 
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CHAPTER  II 


S *■ 1 t:  2 - So.  i,ii  and  bi  ononuc  History 

I c ectn  it  River,  referred  to  in  its  < . rlv  history  as  the  Long 

; . : 1 River  < r t < Lug  River'  , and  sometimes  the  ''Great  River 
wes  it  ■ it  ie  to  the  River  I'rihes  of  Indians.  White  explorers  and 
e 1 1 1 e r i5  trying  ' ire  scribe  into  bnglish  syllables  the  Indian  name 
. time,  ' r t . • • lifferenl  pelLngs,  Historical  ac- 

O'lnt  - it  In  ate  that  Governor  Winthrop  in  his  document  entitled 
Hi-t  rv  of  N*  v i • gland  established  the  . orrei  t spelling  of  the  river 
as  we  know  it  today. 

The  first  bur  opt  it.  e\plt  r htion  ol  the  river,  accomplished  in  1614, 
is  ct  refilled  to  a Dutchman  named  Adrian.  Blot  k , tiler  whom  Block 
1-1  < is  : imcd.  It  took  some  20  years  ifter  his  initial  exploration 

th:t  tin  Dutch  mdt  rtook  their  first  settlement  at  the  site  of  present 
day  11  rtford.  However,  by  that  time  tin-  bnglis:  had  chosen  the  river 
as  a site  tor  further  expansion  of  the  Plymouth  tnd  Bay  Colony  settle- 

t-  , • s t a blis  • i mg  its  f i r - 1 settlement  at  Windsor,  Connecticut  at  the 
n.  mtl  of  the  1 nnx  - (1-  a rnungton)  R : v«  r.  During  the  ten-year  period 
of  1 r -■  o to  1 MO,  th<  bnglish  Settlement  was  capable  of  engulfing  and 
expt  ll.t.g  the  Dull  1 i d im  urred  its  fir  t < la  h with  the  Indian  tribes. 

: , 1 hSO  there  v.eri  ix  settlements  est  iblished  m the  Connecticut 
R i R.tsi:  ol  which  fi\  ••,  namely  VVTi.'i-  or,  VW»nersfield  Hartford, 

i r t Say  brook,  uid  Farmington  were  in  what  is  now  the  State  of  Con- 
. t.  it,  lr-ithi  ixth  settlement  was  ii.  Springfield,  Massachusetts. 

C u roi.ologica  lly , the  settlement  ut  the  Connectu  it  River  Basin 
pr  m - a d ip  tiie  river  iron,  south  to  north.  By  1700,  there  had  still 
be,-;.  signifii  ant  pe  net  ratiiai  of  either  Vermont  or  New  Hampshire. 

But  if  the  Ihth  o nt  iry  (1724)  the  M.i.ua,  husetts  General  Court 
ordered  the  building  of  Fort  Drummer  in  what  later  be»  .me  Brattle- 
boro,  Vermont. 

The  settlements  were  lamed  after  bnglish  towns  and  names  tr.ins- 
ed  from  Indian  oral  names . l h<  r t • etif  i etween 

thf  towns  of  the  ipstrenm  states  having  been  spawned  by  the  earlier 
flow:  treim  settlements.  Some  were  named  simply  by  aiding  north, 

- , ith,  . a t,  or  west  prefix.  This  was  not  necessarily  the  lack  ol 
originality,  but  rather  the  fact  that  as  tin-  towns  were  settled,  there 
was  a tendency  for  farms  to  ettle  some  distance  from  the  center  o! 
th«  village.  Consequently*  when  these  east,  west  type  settlements 
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In  g \>  sntiw  li  ill  of  tin  abuntl.imi  of  the  wilulifi  resource,  it  u-  ha  rtf 
to  r<  ali.-e  that  fur  trade  «,.is  < rnli  red  in  \1  ■ s i.  h . o Ms  m ♦ h « • Spring 
ti«  lif  ari  a during  th<  si-  early  iays.  Hut  as  tin  ranks  of  thi-  Indians 
.•  pi  fti-  d.  so  i : ; t hi  fur  tr.'uii  . 

}•  onoinu  diversification  in  tin  valley  b<  gan  o-ry  early  and  Yankee 
inyi  imity  i r i a t id  many  d iff e rent  me  an  fir  im  rc.rung  inc  ome  , many 
of  which  were  m thi  hand  it  raft  stage  of  development.  For  nearly  .1 
bund  r ••  years  shipbuilding  was  a ma  tor  no  istry  along  est'iary  portions 
of  thi  nnnertinit  River.  Some  of  the  ships  participated  in  the  Revo 
1 ut  lona  ry  War  and  in  tht  War  of  1 h l J.  . 

In  t ho  l‘fth  i fnturv.  N*  w king  l and  bi  a mi  tin  tool  i enter  uf  the  wurl-l 
and  mu i h of  this  capability  was  drawn  from  industrial  i enters  located 
m the  C on  in  - ct  u ut  River  Valley.  1 . onomii  di\  « rsity  whit  h 1 entered 
initially  around  tin-  lower  portion  ot  tin  valley  moved  upstream.  By 
lttsi)  almost  on*  -third  of  all  employ  • in  manufacturing  in  the  United 
States  w«-rt  found  in  New  Lngland,  and  sine*  another  forty-four  per- 
ient  won  in  tin  adjoining  middle  Atlantii  , the  northeast  was  well  on 
its  way  to  bin  oming  tin-  industrial  center  U the  nation. 

I h<  reason  1 r this  comparatively  rap  -i  inuustrial  growth  as  relates 
to  th<  ( onm-t  tieut  Valley  was  thi-  fait  that  the  -oil  u id  not  permit  nnich 
market  type  agricultural  pursuit.  It  thus  paved  tin-  way  for  other  i urn 
men  la  1 a . 1 1 v it ie s in  the  way  of  shipping  and  fishing  . Further,  be  a m- 
of  tfn  distim  t advantagi  presented  by  natural  high  quality  streams  and 
tho  abundance  of  this  water  power  manufacturing  wa  • able  to  take  hold. 
Attention  is  rawn  to  the  discussion  of  water  law  in  this  report  wlu-n 
roll  rt'di  e to  the  Mill  At  ts  is  given  as  these  were  institutional  means 
to  assist  the  evolution  into  economy. 

Farl\  settlements  in  tin  Conm-itinil  R ver  Basin  were  located 
ao1'  o-  nt  to  tin  riv.  r,  not  only  to  take  adv.mt  n ,.|  tin  more  fertile 
a c r u ult  u n lands,  andworkabl.  terrain,  but  to  provide  rtia  jor  avenues 
• I transportation.  1 rmn  tin  i oh  y period  up  to  ti..  advent  of  the  ra:l- 
roatls  n tin  Ih40's,  all  sorts  of  cuniinero  was  arru-d  by  rivi  r vessels 
■ I all  si/-  s and  shapes.  Initially,  i oiumin  • m the  river  was  confined 
bet  ...  i en  till  nioul  h .I  t in  r i v . - r and  hnt  ie  Id  R.tpuls.  Later  as  canals 
• re  built  navigation  was  extended  as  tar  north. is  Barnet.  Vermont, 
or  „ distance  ..I  nearly  <fM)  miles  from  Long  Island  Sound.  I' he  maior 
rapids  which  were  bypassed  with  links  and  i.mals  included  F.nfu  Id  in 
fionnei  tieut,  Hadley  k ails  and  turners  k alls  in  Massac  husetts,  Bellows 
and  Sumner  kalis  and  I la  rt  land  and  Whit.  River  m New  Hampshire 
a nd  Ve  r mont. 
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Hv  1*T-  ill  major  t.ills  < > r r ipids  h.id  been  by  - pa  s • - d md  tin-  river  s 
vi  nation  - vstem  was  ready  t..  (lower,  ironn  ally,  ju  -t  <-n  the  ev-  of 
the  railroad  loin.  lively  trade  sprang  up  along  the  river.  p " • 
river  went  ..  wide  variety  of  merchandise  - -alt,  molasse  . hou---- 
ld  Rood  md  rum.  D vi  t < river  came  pota  1 hi  . ■ , ind 

limber  md  other  nativ<  products  from  the  northern  valley. 


The  two  major  innovations  in  land  t ra  ns  portat  i o:  v.  t.icl  "u  irr,'f- 
with  the  advent  of  tin'  railroad  in  the  IkJO's  and  tt  -■  . it- -mobile  in  the 
rlv  dOth  century  tended  to  shift  transportation  otivity  away  from  the 
■ . Prior  to  the s<  rtant  ' ' : ' 1 ■ ' : 

implished  by  val  ing,  hor  eba  . ind  hor  - lrav,  . ■ . 

Thanks  to  trails  established  by  the  Indians  through  th<  tor-  -ts, 

C ilonists  were  able  to  utilize  these  into  paths  as  . bas  . t--r  high*  iy  - 
which,  in  many  cases,  be  ime  p t road  >r  turnpiki  . 1 e first 

colonial  highway  in  the  \ illey  extended  from  Hartford  to  Wind- or  md 
rdere  the  Gener  1 rt  < 
in  iia  r r - id  wa  laid  or  the  e t<  ri  id<  >f  the  < nnect  it  ver 

tht  i irrent  U.  . 


About  thm  time,  through  the  efforts  of  the  Governor  -t 
t road  instructed  between  N<  York 

lartford.  { the  tim<  f tht  \m erica 
etweei  Hartford  • 5pr ingfield  ■ idded.  • rt 

part  of  revolutionary  activities  which  brought  the  i tptur-  >t  Briti  i 
I a:  non  from  Fort  Ticonderoga  to  Boston  the  K-.  1 r 

which  liter  became  part  -«f  Massachusetts  Foul- 

Other  important  road  networks  were  tlso  constructed,  lor  example, 
from  the  Charlestown,  New  Hampshire  area  extending  northwesterly  in 
. indi  . rd  Lake  Champ  ...  Early  road  - r< 
ing  in  nature  following  tin-  banks  of  rivers  md  the  flat  valley  region 
...  the  < nnect  it  River,  and  > t b<  i « ; ; 

, )Vei  tht  river  it  elf.  Initially  this  was 
bv  bridge  with  the  first  one  occurring  in  17*5  crossing  between  the 
: W lpo  i ■■  H •'  P * » r*  i l ■ 1 1 

IT,,,  turnpike  era  extending  from  1 7 ' ♦ 0 to  ISnO  followed  with  prm- 
' ...  . ...  • • . th«  lo  ei  .art  f tht  asln.  I 

the  - ra  of  th<-  stagecoach  and  the  familiar  two-wheeled  vehicle  com- 

is e.  As  the  i 
try.  M these  early 

of  wood,  initially  in  the  form  of  corduroy  construction,  and  later 
plank  roads  were  used  with  sand  placed  a s a surface . 
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CHAP  I i.H  II 

in  tion  - < iltural  K i sou  rcc s 

The  Connecticut  River  Basin,  prominent  in  the  history  of  the 
nation,  continues  t.  serve  through  us  abun>  ant  natural  resources, 
it'  inhabitants,  industries,  and  visitors,  with  timber,  agricultural 
p r • i i t s , power  , water  for  industrial  pro  i*s.s  ises  , and  an  out- 
standingly  attractive  environment  t«.i  h.  mg,  working,  studying , 
and  recreating.  In  the  field  of  higher  education  the  region  has  been 
called  an  educated  Valley  with  40  colleges  located  within  its 
bounda  r les . 

Through  the  compilation  of  material  ontained  in  secondary 
references  as  well  as  the  solicitation  of  information  from  appro- 
priate agent  les  anu  qualified  individuals  sites  have  been  identified 
within  the  basin  which  ar<  regarded  as  possessing  features  or 
characteristics  of  suc  h outstanding  natural  history  that  they  merit 
spec  lal  attention  and  efforts  to  preserve  their  integrity.  Const  ions 
of  its  heritage,  the  valley  features  many  museums  and  other  t lit  i- 
ral  sites  and  institutions  with  some  of  the  more  important  ones 
listed  in  Ta ble  II  - 3. 

Prominent  Early  Personages 

Thomas  Hooker  s thesis  of  government  stated  that  the  founda- 
tion of  authority  i laid  firstly  in  the  free  c on-  ent  of  the  people  and 
therefore,  that  the  . hoic  e of  the  public  magistrates  belongs  unto 
the  peopl  ■ by  God  s own  allowaiu  e . -Sin^  »•  the  magistrates  are  ap 
pointed  by  the  people,  the-  people  have  the  power  to  set  the-  bounds 
and  limitations  of  the-ir  utivities.  Mr.  Hooker  "s  philosophy  held  an 
important  place  in  the  evolution  of  tin-  Am-  roan  Constitution.  With 
these  fundamental  concepts  there  ensued  an  array  ot  new  municipali- 
ties granted  initially  by  charter  which  were  tchieved  by  the  personal 
diplomacy  of  John  Winthrop,  Jr.  , in  his  trips  to  England  where  he 
was  able  to  get  the  King  approval.  Small  munic  ipalities  moved 
northward  but  w<  r<  initially  restrained  by  marauding  Indians. 

Two  important  landmarks  in  the  history  of  American  Democ  racy 
were  founded  along  th«  shores  of  tin  C onnecticut  River.  At  Hartford, 
in  In  19,  the  1 Fundamental  Orders  of  the  Connecticut'  were  framed. 

A hundred  years  later,  at  Windsor,  Vermont,  a new  State  Constitu- 
tion was  drafted  which  was  the  first  to  grant  universal  manhood  suf- 
ferage  and  to  abolish  all  human  slavery.  1 h<  early  wars  with  the 
Indians  fostered  the  need  for  Government  so  th.it  valley  towns  could 
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1 1 t ir  t on ■ i r t . In  I ho  i i r J y . la  y . t bn  ( u \ r rnnirnl  Wri  ruled  by  Puri- 
tans  with  seven  n sir.  tions  on  suffrage  in  : little  opportunity  for 
iemo  rut.  express  i.  ti  . I he  It  isu  unit  ot  ( ■.  ernni'-tii  in  the  valley 
m the  early  flays,  and  still  outstanding  t od  u y , . . that  of  the  Town 
M<  ding.  In  the  . urlier  * enturies  the  s,  ,ure  la  Id  on  a month,  basis 
but  are  now  reduced  to  an  annual  basis.  lownaftam  are  handled 
by  Townsmen  , now  r < to  t*  n < t 1 us  The  t * • ■ ■ i r ■ . t 1 i * t u u ■ n.. 

I .i'-tol  in  A ppetid  i x ( > of  t hi  report  a r>  an  t r r i y of  J K ,,f  the  more 
prominent  early  personages  which  unified  t h<  r e 1 1 g ou  s , political , i ul- 
'iral,  and  i onomii  destinie  of  ' hi  bit  n.  The  • people,  together 
w 1 1 h their  beliefs,  i reative  ability,  and  r,  venti  on  . n i i a the  Tonne.  - 
to  at  River  Valley  initially  the  'frontier  lire  New  hnglund  a ml  o( 

t he  count  ry . 

The  ( f.tini a t ii  ut  . alley  ho r i t h<  brunt  ot  the  Indian  iitai  V - : t he 

1 'th  a nd  lMth  centuries,  and  it  ••••tit  a relatively  la  rgc  on. portion  of 
its  sons  into  thi  battle  for  indepcntlcnc  e . On  • .era!  <>(  ! ions  the 
American  and  Freni  h armie  ■ ros-oi  and  ri  . r • . .1  thi  alley  in 
their  military  expeditions  igainst  the  Britt-  h m th*  Amero  an  Revo- 
lution. 

rhe  ( onnei  tit  ut  Valley  was  in  the  forefront  oi  movement  for  a 
new  constit  ition.  For  cxiimpli  . tin  Shay  Rebellion,  along  with 
similar  unrest  in  other  States  wa.-,  an  important  (actor  in  the  move- 
ment for  a new  constitution.  Ihi  . tun  • ntrihit.  1 to  tiling  of  the 
great  Philadelphia  Convention  of  1 K7.  On.  e tin  drafting  ot  a new 

constitution  was  . ompleted  in  January  a no  JO  hr  ia  r\  ot  1 MS,  the 
Stati  «.♦"  C.onm  tn  ut  anil  Mjssa  husett  s we  re  am.  ng  the  i aria  s’ 
tin  nini  "state  required  to  ratify  the  new  i on.s*  itut  ion  and  New  Hamp- 
shire was  the  ninth.  Vermont  s rat  I;  ation  ::>  . • • m • ;.  • th,  n ,r 

ti  enth  Stati  , tin  first  new  State  heyi  no  the  original  thirteen. 

I he  ( onnei  tu  ut  Valley  played  an  important  role  in  the  numer- 
ous reform  movements  that  arose  in  the  first  half  of  tfu  Pith  ten- 
t ary.  It  has  been  i leadi  r in  education . It  has  ten  various  waves 
of  migration  so  that  in  the  .’.Oth  tentury  wi  find  t to  in  a mixture  of 
thi  very  old  and  very  new,  ami  this  characteristic  is  particularly 
evidi  nt  in  thi  lower  valley  portion  of  the  basin. 

i 'rbam/.ation  and  indust  riali/.ation  have  hrough  great  unoniit 
progri-  to  the  va  I ley  , but  it  has  also  been  dest  rut  t ive  of  the  physical 
rein.un-  of  the  historic  |>ast.  It  is  tin  f 1 • ■ in  ot  'In  l ' mird  inat  ing  Com- 
mittee  that  th  rough  concerted  governmental  effort  the  remains  of  this 
heritage  he  preserved.  The  historic  sites  listed  a:  tantlidales  tor 

pre  • nation  in  Appendix  O tan  all  rd  a ba  us  tor  su,  h a plan. 


Old  Fort  Saybrook,  Savbrook  Ft.  21.  Site  of  Birthplac  ••  of  Iona  than  i.  St . loseph  s t nllege  , West 

Franklin  Milestone,  Old  Lyme  Edwards,  South  Windsor  Hartford 

Site  of  Nathan  Hale  Schoolhousi  , 2^..  Enfield  Canal  and  Windsor  4.  Hartford  College,  West 


c 
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ment , East  Hartford 

Avon  Congregational  Church  1.  Trinity  College,  Hartford 

Old  Newgate  Prison,  East  2.  Hillyer  < ollege,  Hartford 

Granby 
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Section  I - Natural  Resources 
A.  Surface  - Land  Forms  - elevation 

The  Connecticut  River  Basin  is  one  of  the  most  scenic  rivers  in  the 
Ui  Lted  States  • d one  which  has  been  very  prominent  in  history.  It 
provides  an  outstanding  attractive  environment  for  living,  working, 
study,  and  recre  iting.  Its  land  form  has  been  fashioned  by  the  forces 
of  nature  over  a period  of  more  than  one-half  billion  years,  changing 
from  a shallow,  narrow  sea  to  a period  of  great  mountain  and  valley 
building.  Thousands  of  feet  of  erosion  and  deposition  were  added, 
stressed  by  explosive  volt  moes  followed  by  a semi  -desert  condition 
with  herds  of  dinosaurs,  and  finally  shaped  by  the  great  continental 
glaciers  which  provided  tin  tbundance  of  fresh-water  lakes  and  trib- 
utary rivers  is  we  know  them  today. 

Tin  Connecticut  River  l'.astn  is  located  within  the  Appalachian 
highlands  of  North  Ament  a,  which  extends  from  Newfoundland  to 
Alabama.  The  basin  is  entirt  ly  within  the  New  England  physiographic 
province  which  is  turther  divided  into  sections,  several  of  which  have 
portions  within  the  C ■ nectic  ut  River  Basin. 

Physiography  is  the  primary  basis  for  further  delineation  of  3 
ma'ur  land  resource  areas  in  the  Connecticut  Basin.  Two  of  the  major 
land  resources,  namely,  the  Connecticut  Valley  Lowlands  md  the  New 
. gl  . ■ : uplands , .1  re  each  co  extensive  v.  iti  ph  ;r  phi<  sections. 
The  tiiird  land  r<  sourt  e art-  , namelv,  the  northeastern  mam  tains,  is 
made  up  chitTT  of  two  physiographic  set  lions , referenced  as  the  White 
Mountains  and  tl  Gret  n Mountains.  It  al  - 1 • < 1 td<  - thi  B rl  - ■ tr< 

Hills  which  are  contiguous  to  the  Green  Mountains,  is  well  as  those 
mountains  and  hills  in  the  north<  rn  part  ol  the  basin. 

Within  the  northeastern  mountain  delineation  one  finds  elevations 
varying  Iroin  1,000  to  1,000  lit  t 1 bov  e mean  sea  level  with  1 few  peaks 
eef  ire,  Mount  1 hington,  in  th<  White  Mountain 

range  h.is  .1:1  elevation  of  0,  d.HH  feet.  In  the  New  England  upland  sec- 
t in  flev.i  tions  r-iie'e  from  sea  level  n southern  Connecticut  to  about 
, (00  1.  et  in  the  middle  portion.  Sunn  hills  rise  to  d,000  feet  md 

;•  m hid  risi  ihove  s,  000  feet,  rhe  Connecticut 

I • , land,  v.  i,  11  1 1 m 1 h 1 up  l in-  ('umii  i tli  it  1 11  d Ma  s sa  chus  etts 

■ ! tin  b.1  sir.  has  devaluin',  vvl.uli  range  from  M'l  level  be - 
1 rtlord  md  Middletown  li  ridge  . rest  ->oo  to  more  than  1,000 
■ a b vi  I.  It  is  in  tin:  reach  win  re  the  i rea  may  be  found 

• r 1 1 a ' . a . trie,  ai  - r diment  ' r y nuks,  sheets  of  dark 

r 1 n , 1 In  1 1 1 \ v ' >lc a me  in  or i gin , form  resist- 

• I 1 d 1 111 1 1 it  1 r y • r 1 gm.  Add  1 ti ona  I details  on 
' -i  . d in  Appendix  I 1 1 1 < 1 in  \ppendix  O >1  tins 
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B . Cit'i ili'gy - Soi  1 Miri-r.il  Hcsour.  <-s 

I hi-  north*  .i  -torn  mountains  and  tin-  New  I-: upland  i 'pland  sections 
art  under  la  in  by  c r vs  tall  n<  bed  hi ch  varies  widely  with  regard  t< 

str  u turi1  and  rot  i-  type . 1 1 1 < so  two  land  r * r - es  ire  underlain  by 

gjieous  .ell.  ninant  rocks  are 

gneiss,  scnisi.  pnvllite,  slate,  and  quart  yitr. 

As  regards  .ffn  ial  geology  or  lor  '•  •>»' « ;untal  gla<  iation  natural 

weathering  had  fern.-  a thick  cover  of  r<  -id  ...  1 soil  over  the  bedrock. 
As  the  ice  ah<  et  torroe.l  and  advanced,  it  ri  i .oved  first  the  loose  resi- 
dual soil  and  then  removed  blocks  oi  solid  rock.  Both  the  soil  and  the 
rock  were  then  transported  and  depos ited  >y  i<  - is  glacial  till . Glacial 
Ire.ms  and  1 a k . prof.  : , ! v the  y 1 . . ‘'.ere  tin  sites  ot  water  - laid 

deposition  of  s.  im  . t ' . H-w  ever  , topography  ,s  .on' rolled  primarily 
by  mderlying  bedri  .k,  rather  than  by  surtu  ial  materials.  Glacial 
t ill  « overs  the  gre.-.'er  portion  of  the  land  arc  . with  deposits  of  varying 
t hickne  - s . 1 h<  till  .v.i  depos  it  .-d  directly  ■ ' it  c mas-,  and  as  such  the 

material  range  from  ••!  t me  s t<  bouleeis.  !n  contrast  to  the 

glac  ial  till  are  * h<  t r.*  t i : le  deposits  ransportcd  a nd  deposited  in  gla- 
c ial  streams  and  la k<  • t general  hes<  1 cker  ind  occur  along 

thi  n u in  and  tributary  alleys,  as  well  as  at  terraci  s and  winding 
ridge-.  Tin  <•  . : t e;i'  t re  generally  well  .rtiri,  consisting  of 

gravels  am!  sands,  sill  , ami  > lays  . 

Known  • < urr>  tu  t mineral-  an  numerou  . Most  of  these  min- 

erals are  hat',  i ■ a r<-.>  - t ha  tar.  not  t onduc  i\  < for  exploitation,  at 
; e , ■ inder  : r<  • • • • . < a : • 1 1 . hru . a 1 . o:  ■ : 1 1 1 ■ a ■ - . However,  there  are 

mportant  «•:■..  option  u -In-  namely,  beryl,  mit.i,  gems,  abrasive, 

(eld  spar , copper,  and  ■'.:!■  - n ion  -one.  l-.eonomi«-ally  far  more  impor- 
tant are  the  trio  - . u trap  roc  k which  forms  an  important  source  of 
crushed  rock.  It  i - t - < d in  a number  of  different  pro  ects  and  as  an 
aggregate  for  con.  ret.  . Also  of  importance  an  the  blue  (lays  which 
an  i eft  for  the  manniuct  .r«  "f  nri.  ks  -end  'train  file  . -.and  and  gravel 
deposits  are  plentiful  in  tin  all<v  particularly  below  turners  Falls 
.iiv.  .onth  to  M id  diet  ■ . n , ( onm  In  ut  . A' I- tit  u»nal  ' 1 e t a i J s iii  this  r ega  rd 
may  b*  found  in  '•  i ut  nd  i arm  m Appeti-tr-  l 1 s p rt  ■ .s  ot  Appendix 
O, 


Soi  1 c ond  it  ion  ami 
on  its  use.  I lie  most 
tic  u t Valley  lowland  . 
flood  plains  and  terrae 


ph  -mgraphy  < I the  are  > hav.  . marked  influence 
in'.-i  . - agriculture  in  tin  basin  is  in  the  Connee  - 
The  dty  . . n ' I tin.  andy  oils  on  'he-  high,  level 
i ali'ii.'  the  C o 1 1 1 1 * i 1 1 ■ 1 It  ie  i art  largely  devoted 
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to  the  production  of  potatoes , nursery  stuck,  .1  nd  vi  getab  es,  p.e  more 
s mdy  41. d gravelly  soil-  on  the  till  tr  **m  trit  sn  shales  and  sandstones 
•!  re  widely  used  for  production  of  tubaci  ■.  potato*  s.  vegetable  crops,  and 
forage  lor  dairy  * > • r d s . Howe  er . betaus*  of  the  favorable  topograph., 
and  the  general  use  suitability,  this  lowland  area  is  also  subject  to  great- 
est c ompet  it  1 01  tor  ises  >tl.er  thu  n ; c r 1 ■ ult  in  *1  ; 1 : : 1 this  rr  ah  where 

urban  pressures  are  the  greatest. 

The  New  Kngland  upl  md  is  1«  ss  suited  to  intens : vc  agriculture  than  t • •• 

1 ■ ecticut  Valley  lowland.  Mu<  i.  of  t h * - pre,e*  t agric  ulture  in  this  1 r*-a 
is  based  on  the  notion,  and  t>  rr  u ed  1 inds  of  the  Co.mectif  ut  River  and 
its  major  tributaries  included.  1 he  upland  soils  winch  lie  east  of  the 
Connectic  .t  River  r*  gen*  rally  n idii  in  nature  while,  west  of  the  river 
they  form  trom  lime -hi  ring  t Its  1 * a c msider.iblf  extent.  These  s ..is 
• ••  re  . • st  nd  tend  t<  ie  mor  product  e than  the  acid  soils.  Up- 

la  nd  tanning  has  be  *: : 1 ...  re  pe  r - 1 * *,  : ; 1 in  t ii  es  e * r * - a - 1 1 1*  1 1 greater  por- 

tion >1  tin-  land  has  la j t reverted  t* . forest.  The  n rtheast*- rn  mount. n: 
trea,  the  more  rugged  and  mountainous  r*  gi<.  ,,f  the  !,tsin.  is  about  91 
forested  and  timber  and  wood  pr  .dm  t.-  pr  -vide  *n  important  clement  in 
the  local  economies.  Crop  .nd  pasture  lands  ire  largely  restricted  to 
the  vallev  * nd  the  g<*ntle  r iop*  il  1:  t.*  (in.-i  . Moui  tains  * r* 

not  is  coarse  it  is  stony  as  un  the  White  M untains  irea.  However, 
over  the  p.t  -t  dO  y* • > r • the r**  1 - b* ■ * • a major  reduction  in  the  : .uni be r 

of  farms  l th<  a r * if  tr  1 . • * u • r it  ion  Service  1 t 

provided  data  on  soil  conditions  concerning  degree  01  t-rosioi  . excessive 
■-.ter,  or  r . in  1 ge , or  othe  r t.n  tor  iff **c ting  capability  or  limitut ion. 

F"r  further  detail;,  in  1 1 . i - regard,  itteutio..  1-  directed  to  Appendix  F. 


C.  Hco-sy-tem 


1.1  ology  1 t : a ora  IK  '•  if  uinl  *.  that  deal  ; lit*,  tie  interrelationship 
between  living  organism-  .*1  non-living  organisms  md  how  they  function 

;ether  le  u * , . , tern . : stem  is  the  sum 

t ■ t a 1 ol  the  living  .md  non-living  : imponenls  that  support  tin-  chain  of 
life.  It  consists  ol  non-living  matter,  such  1 sunlight,  water,  air, 

-*iil  a used  by  tin  plants  for  their  growth  **r  support.  It  consists  also 
• *1  the  product  is,  tin  g r<  * . plant  ••  m Inve  tin-  power  to  harness  tile 
Sun's  energy  md  < ombme  it  wit!.  * 1*  in*  at  from  .nr.  water,  md  rocks  in- 
to living  tissues.  Consumers  which  feed  upoi  the  pta  ts  follow,  these  ire 
tin-  he  r bn  ■ * !'•  1 * a tin-  > *w  1 lid  ill*  ep,  a i 1 ill  , and  other  carnivores 

v.  i . 11  h teed  . po  1 1 ,* ■ 1 . 1 -*  r 1 m 1 n . 1 s .1  nd  a re  tlie re t or < the  secondary 
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consumer  . ! ..istly  a re  the  decompoMTS  , these  are  the  bacteria, 

tungi,  in s t ts.  I hey  breakdown  thi  deac:  producers  and  consumers 
an>  return  the  r chemical  components  for  reuse  by  plants.  The  en- 
tire pro  etc  is  governed  bv  distinct  laws  of  balance  and  when  work- 
ing properly  is  sac:  to  be  an  equilibrium.  In  some  areas  man  has 
upset  this  equilibrium  and  in  so  doing  has  endangered  all  nature  in- 
cluding himself.  Perhaps  his  greatest  damage  has  come  in  the  area 
of  pollution,  be  it  water  . air,  or  soil,  as  well  as  his  introduction  of 
certain  herbicides  a no  pesticides  and  by  poor  soil  practices  result- 
ing in  large  concentrations  of  mineral  salts,  and  simply  from  a large 
amount  of  solid  waste  disposal.  There  are  many  areas  in  which  this 
water  and  related  land  resource  study  was  not  able  to  touch  in  the  de- 
tail that  will  bt  required  in  future  studiei  . Nevertheless,  inventories 
have  been  made,  and  .dgments  can  be  made  of  those  improvements 
that  are  proposed  so  that  balance  can  be  sought  in  maintaining  a 
healthy  eco-system. 

D.  Biological  Productivity 

The  Connecticut  River  Basin  extends  from  just  inside  the  south- 
ern border  of  Canada  Southerly  to  L.  : ^ Island  Sound.  During  its  trip 
to  the  ocean,  water  in  the  basin  will  pass  through  one  or  more  life 
zones  . The  life  zones,  more  fully  described  below,  are  those  areas 
which  contain  a spec  lali/.ed  system  of  plant  and  animals  which  have 
evolved  through  the  years  by  means  of  climate  and  elevation.  Being 
entities,  there-  is  little  crossover  between  these  /.ones  except  where 
they  meet.  It  is  important  then  to  consider  each  life  zone  and  its 
plant  and  . nimai  communities  and  how  man  s activities  have  in  the 
past  affected  them.  IP  pefully,  future  planning  will  further  evaluate 
’he-  spec  P/e-.  . . s ■ t , ; .•.•up  -n-  a.-nmn  Is  /Inch  influence  man  s 

planning. 

Sub-Arttu  /one  Hi  is  type-  of  environment  i less  than  1/10  of 
1 of  the  total  area  of  th<  basin.  It  is  c haracteristically  a treeless 
area  of  heath  and  bogs.  Cround  ferns,  hardy  members  of  the  butte r- 
t up  t a m ll  y , stunted  will  ow  > and  lichens  like  re  indeer  moss  are  the 
plant  commonly  assoc  iated  with  this  type  of  area.  The  animals 
normally  associated  with  tin-  life  /one  are  absent  with  the  e\t  eption 
of  inse  cts  notably  a single  species  of  butterfly  found  on  Mt.  Washing- 
ton . 

Boreal  lores!  - At  lower  e levations  w-  lirid  the  taiga  or  boreal 
forest,  characterized  by  spruce-fir  associations.  Snowy  owls.  C-an- 
a'liari  lynx,  and  me.ose  re  the  most  striking  animals  associated  with 
thi;  lile  zone.  Less  remarkable  but  most  often  encountered  are  the 
varying  hares,  reel  squirrels,  .iriel  < anada  jays.  Brook  trout,  a 
type  of  t bar,  ire  foun<!  in  the-  streams. 
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Tempt* rate  Ha  rdwuo.t  B orest  - [lit  m.»  u>r  port  ion  of  the  basin  is 
characteristically  the  hemlock-dec  iduou*.  hardwood  forests  found  in 
the  central  and  haver  portion  of  the  basin.  Maple,  beech,  hemlock, 
and  pines  are  the  dominant  tree  types  in  the  area.  In  the  woods  of  the 
lowest  portion  of  this  . on.  oaks  end  ho  k«>ry  are  frequently  encounter- 
. . ■ • r , gray  md  gray  squirrel  a 

t otton  tail  rabbits  ire  , ha  ra  ct*  r i sti.  animals  of  these  forests. 

1 stua  rine  Zorn  I he  lower  Connec  tic  ut  Kr  or  Basin  is  influ- 
enced by  the  p roxiniit  v to  the  marine  environment , with  tidal  waters 
extending  ipstri  aio  to  tie  -,o  -.nity  of  Hartford,  Connecticut,  a river 
distance  of  apart  xim  tidy  oO  statute  miles.  Associated  with  this 
marine  affect*  •*’  lin.atc  is  a community  of  flora  and  fauna  adapted 
«*c  ologic  ally  . 

As  influenced  by  the  tide,  the  stre-amside  meadows  and  woodlands 
give  way  to  tidal  salt  mar:-  hes.  I lit  g r.t  .•  ses  and  shrubs  found  here 
art-  identi  al  to  those  found  north  and  south  along  the  coastal  estuaries. 
The  marsh  annuals  are  characterized  by*  their  ability  to  resist  contin- 
i]  . hangf  s in  nity  and  pi  nodii  flue  t ration  in  water  level . Insects 
»re  largely  replaced  by  the  crustai  ■ in.-  such  a - r<ibs  and  shrimp, 
the  freshwater  clam  give  - way  t c ■ the  mussels,  dams  and  other  shell- 
fish normally  associated  with  estu.i  ries  . r reshwnter  fish  species  art 
replaced  by  species  of  the  co.-  tal  waters  - ich  as  liver  sides  , van 
gated  minnows,  tomcods  , an*!  flounders. 

1 he  i.irei  life  zones  encountered  in  the  Connecticut  River  Basin 
are  as  different  in  requirements  as  they*  are  in  appearance.  The  alpine- 
tundra  is  insignificant  in  area  and  conversely  unique  as  well  as  fragile. 
It  is  found  for  tin  most  part  in  the  confines  of  the  White  Mountain 
National  Forest  and  will  be  preserved  for  dentific  study  and  the  pub- 
lic use  for  all  time . 

The  ! .i  i u ■ md  the  hemlock-deciduous  hardwood  life  zones  c cm  - 
prisi  increasingly  greater  areas  ot  the  ' 'onnect  i cut  River  Basin.  1 hey  , 
together  with  tin  aquatic  resource.-,  in  the  In:  in,  have  the-  most  poten- 
tial  for  use  or  exploitation  by  man.  As  .ve  very  much  desire  to  make 
i e ul  these  ire. i-  x*  i.  i 1 also  take  it  upon  ourselves  to  insure  that 
our  use  will  not  contribute  to  the  degradation  and  destruc  tion  of  their 
values . 

Fish 

' -rig  in  lly  1 1 . < , ,nne.  tii  ut  Hi-  **r  boa  ie<l  cm-  of  the  prime  t idu  ries 
of  North  Aim  ri<  •.  Particularly  prominent  were-  the  Atlantic  salmon 
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i id  ip  1 th<  ndiai  lep.  1 . . For  I - early  settlers 

who  would  r<-  pair.  i uvr  to  clear  th<  ir  i,.nd  tnd  grow  their  first 
crops  the  wildlife  and  fish  were  essential  resources  upon  which 
they  were  much  dependent.  The  rivers  produced  enough  salmon 
i : : d shad  to  be  used  thr  ngh  .ut  the  ye.,  r.  These  important  re- 
sour  es  continued  mtil  construction  ol  the  lirst  dam  in  1797  at  the 
mouth  of  the  Millers  River,  which  made  ascent  into  spawning  areas 
located  at  higher  elevations  ol  the  basin  impossible.  Although  there 
w.is  still  substantial  salmon  spawning  below  Turners  Falls,  and  in 
the  Deerfield,  Westfield,  Farmington,  and  Salmon  Rivers,  as  lesser 
dams  on  these  tributaries  occurred,  and  the  construction  of  the  dam 
• it  Holyoke,  salmon  begun  to  reduce  markedly  m numbers.  With  the 
loss  of  tccess  to  spawning  grounds,  aid  severe  pollution,  the  salmon 
and  had  m arly  disappeared.  However  it  is  estimated  that  in  1966 
1 returned  to  th<  illey  some  fifty  thousand  of  which 
w ere  lifted  o.  • r the  Holy  ike  Dam  by  m«  ms  of  an  elevator  installed  in 
19  . State  nd  Federal  cooperativ.  j rai  r.  . ler  vay  to  re  - 

-tore  the  salmon. 


Wildlife 

Profound  changes  have  taken  place  in  the  wildlife  populations  of 
the  Connecticut  Valley.  Apparently  the  Indians  lived  in  balance  with 
the  wildlife  and  their  pr.n  tice  of  burning  trees  in  the  lowland  kept 
the  countryside  .per  ,.ud  perhaps  favored  the  deer.  With  the  arrival 
of  the  white  -ettler  tnd  his  clearing  for  .griculture  and  potash  produc- 
tion. tin  envir  mment  was  greatly  altered.  Certain  populations  of 
Virginia  deer  and  grey  squirrel  increased.  F,\  en  though  the  cougar 
was  present  m the  basin,  it  disappeared  by  1840  in  Massachusetts 
tnd  the  last  bounty  was  paid  in  Vermont  in  1894.  By  the  <•  trly  1800's 
the  eastern  timber  wolf  w > ->  gone  and  the  woodland  Caribou,  original- 
ly found  in  the  (bmnectn  ut  Lakes  regi  i.n  became  ex'na'  w:th  the 
clearing  of  the  ire.i.  The  fox  squirrel,  originally  a tenant  of  the 
Valley,  be.  one  extinct.  Reaver  was  common  and  became  a basis 
of  the  fur  tr.  de,  but  by  tie  y.  ir  1 8 40.  these  had  disappeared  from 
Massachusetts.  However,  they  ir«-  abundant  in  New  Hampshire  and 
Vermont , a-  rec  ent  to.  king  has  resulted  in  their  n.  coming  common 
again.  I he  b I > k be  .r,  another  species  that  wa  uuginally  plentiful, 
disappeared  from  Connecticut  and  Massachusetts  thout  ISsO.  Many 
other  species,  while  exhibiting  some  response  to  the  changes  in  en- 
vironmental conditions  have  succeeded  so  that  today  they  are  present 
in  healthy  number  throughout  all  or  most  ol  the  basin.  (See  Appendix 
G.  ) 
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E.  Land  Us- 


There  are  approximately  ltd*,  400  acres  of  water  and  o,  957,  o00 
acres  of  land  in  the  United  States  port, on  ot  the  Connecticut  River  Basin 
st  idy  area.  rhe  dis  tr  but  ion  is  as  folic  >w  s • > percc  forests ; ) per- 

cent in  crop  lands;  4 percent  in  pastures;  4 percent  in  urban  and  built-up 
areas;  4 percent  carried  in  the  'other'1  category.  To  the  year  2020  this 
land  use  is  projected  to  prow  in  the  direction  of  urban  and  as  follows: 

'9  percent  will  remain  in  forests;  10  percent  will  become  urban  and  built- 
up,  only  2 percent  remaining  in  cn  p lands;  1 perct  nt  in  pasture;  and  8 
percent  in  and  other  category. 

Much  of  tins  land  that  is  be  g removed  iron  . rop  and  pasture  will 
revert  to  forest  and  there  is  a considerable  in,  reasc  in  tl  «•  urban  and 
rural  residential  acreage.  The  per,  ent  < l forest  land  .s  not  projected 
to  change  but  there  are  some  shifts  anti,  ipated  in  1 rested  areas.  Ur  an 
land  in  the  basin  is  largely  used  lor  has  and  pasture.  Much  of  the  pro- 
jected decrease  results  from  thosi  charges  anticipated  in  dairy  herd 
management  of  which  more  of  these  farms  v.  .11  become  automated. 

Presently,  over  85  percent  oi  toe  land  is  pr  * .<  t e 1 y owned  l>y  individuals 
or  corporations,  but  the  remainder  is  publicly  owned.  Farmers  own 
about  l.  7 million  acres.  Other  private-  owners  own  about  4.  5 million 
acres  including  that  land  in  urban  and  built-up  areas.  Public  ownership 
principally  forested  land,  c onsists  of  about  30»>,  t.00  a,  r»  s of  Federal  land 
in  the  Green  Mountain  and  White  Mountain  National  Forests  and  410,  000 
acres  >t;  e,  < >unty  and  municipal  land.  Some  1 7.  000  acres  of  Fede ral 
land  is  also  found  in  Corps  oi  Engineers  reservoir  projects. 

An  expanding  population  will  requin  much  reconstruction  in  the  city 
areas,  as  well  as  an  mi  n .iso  in  suburban  development  and  a larger  number 
of  rural  homes  in  outlying  areas.  Together  with  the  t.n  ilities  for  servicing 
th.s  new  population,  iii  tin  !,  r:u  of  eon  in,  rcial  , enu  rs  >f  activities  and 
highways,  there  will  ensue  greater  sin  sses  upon  betti  i land,  especially 
in  the  lower  portion  of  tie  basin. 

Adequati  planning  is  t ssentml  for  tins  new  development  to  maintain 
proper  bind  usn  so  that  additional  tlood  hazards  and  other  undesirable  side 
effects  may  bi  , ept  to  a minimum.  I he  wise  use  of  flood  plains  in  the  form 
of  par!<s  and  open  space  or  agriculture,  tin  eontrol  ot  erosion  and  resulting 
sediment  problems  from  new  construction  activity  should  help  to  main- 
tain an  attractive  and  high  quality  environment. 
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p,  Flood  Plain  Rcs>rvatioi  a. id  1 sc 

lilt  flood  plain  is  actually  part  <1  a river,  a reserve 
area  carved  out  by  Hit  1 iver  itself  t ■ held  lrplus  water  in  times 
of  flood.  Damage  oti  urs  when  man  ha*-  trespassed  on  tht  river. 
Continuing  encroai  hment  on  the  flood  plain  tends  to  offs«  t the  gains 
earned  by  the  flood  control  dams  floodwalls,  dikes  and  associated 
improvements.  The  construction  of  n<*w  developments  in  flood- 
prom  areas  reduces  the  hydraulic  efficiency  of  river  channels. 

Flood  hazards  are  thereby  increased  and  the  eff-  i tiveness  of  exist- 
ing flood  control  works  is  correspondingly  diminish'  d. 

An  analysis  of  tin  natural  valley  storage  on  the  Connects  ut 
River  main  stem  between  normal  w ate  r surface  and  the  standard 
proje.  t flood  (SPF)  as  reduced  by  tin  existing  16  flood  control 
reservoirs  and  additional  large  reservoirs  included  in  the  1^80  plan 
which  contain  flood  control  storage  has  been  accomplished.  For 
example,  the  reach  between  Bodkin  Rock  and  Windsor  Locks,  Con- 
necticut contains  approximately  an  equivalent  storage  of  550,  000 
acre-feet.  The  reach  between  Mount  Tom  and  Turners  Falls  Dam, 
Massachusetts  contains  an  equivalent  storage  of  about  250,  000  acre- 
feet.  In  addition,  there  „r<  substantial  amounts  along  the  mainstem 
at  upstream  location. 

It  should  b<  n 'ted,  how  eve  r,  that  natural  storages  in  the  basin 
arc-  not  additive  as  upstream  storages  will  reach  their  maximum  and 
partially  empty  before  downstream  storages  reach  their  maximum. 
Nevertheless,  when  one  consult  rs  that  tin  combined  flood  control 
storage  in  16  existing  dams  amount  to  about  5 3 1 , 500  ac  re  - feet,  the 
significance  of  maintenance  of  existing  \alley  storage  cannot  be  overly 
stressed.  The  diagram  b«  low  helps  demonstrate  the  effectiveness  of 
this  valley  storage. 


Not'  that  upstream  natural  storage  will  b<  higher  at  Tj,  (at  beginning 


0 ► River  Mile  Headwaters  Region 

Mout  h of  R i c-  r 


It  is  als>  logical  that  alter  the  pr<-.  ipation  stops  during  a flood,  ill 
t he  wa  t v i the  I tins  • 1 rage. 
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A Gent'  ra  1 

In  addition  t i normal  variation  uni  latitude,  the  cli mate  of  the 
basin  varies  to  a ma  rked  extent  w it  n d if  ft  re  rices  in  elevation.  The 
( ’ ,nnecti.  ■ : t P i\«  r Has  in  lies  in  t realm  of  preva  iling  w ester  lies . and 
as  such.  . ir.  it's  under  the  mil  ten  c<  of  < i 1 nic  storms  w hid:  traverse 
from  the  west  and  s ntthvvesi.  The  southern  pit  rt  of  the  basin  is  also 
influcnc  ed  bv  warm,  moisture  laden  anti- cyclonu  storms  In  the  winter 
months,  highs  from  Canada  briny  arotn  air  into  the  basin.  Precipita- 
tion is  moderate  and  well  distributed  ,n  ,.n  average  annual  basis.  How- 
ever. monthly  rainfall  records  show  great  variety  front  vear  to  - t ar 
Individual  storms  rare),  affect  the  basin  in  its  entirety  owing  to  the  elon- 
gated character  of  the  uat*  rshed.  ( '.ene  rally,  west  to  southwest  airflow 
brings  th<  hot  dry  wt other  vvimh  is  responsible  for  occasional  summer 
drought . 

The  I . S.  Wi-ather  Bureau  ,s  the  Feceral  tgemy  responsible  tor  the 
collection  and  dissemination  of  the  climatology  of  the  basin.  Temperature 
records  indicate  a Warming  1 rend  since  1817  of  the  mean  annual  temper- 
ature bv  V’K  Additional  details  concerning  climatology  may  be  found  in 
Appendix  C.  of  tin-  Main  Report. 

ft.  Precipitation, 

Mean  annual  precipitation  over  the  entire  basin  averages  41  inches 
of  water  and  ranges  from  3'  inches  to  74  inches  as  shown  in  Appendix  C. 
Pun-off.  that  por'ion  of  precipitation  left  alter  evaporation  and  transpir- 
ation. .i  s w *•  1 1 as  deep  inderground  How  to  the  sea.  averaged  about  one- 
halt  or  approximately  ?3  inches  In  general,  the  headwater  areas  of  all 
minor  tributaries.  < xcept  those  entering  tr  im  th<  east  below  Bellows 
} .ills  exp*  r i e n<  e p r e < i p i ! a 1 1 in  ..  * ■ r a g i n g in  e x . < ■ s s of  1 ()  inch,*  s a nnua  1 1 v 
Most  of  this  precipitation  in  the  ho  lier  elevations  is  m the  form  of  snow 
during  tt.e  winter  periods 

1 he  range  between  maximum  and  minimum  values  of  average  monthly 
precipitation  is  approximately  1 to  ' inches.  Precipitation  is  generally 
plentiful  throughout  t!,*  year.  Most  ■!  it  oi  . urs  as  rain  in  the-  southern 
1 mi's  w 1 1 u snow  making  up  larger  percentages  in  the  higher  and  northern 
portions.  8*  rums  floods  have  frequently  m i urred  and  the  recent 
droughts  1 1 . i v e ti.irl  a pronounced  r- 1 left  upon  w a te  r qua  lit  y. 
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C.  Temperature 

l'he  mean  annual  temperature  for  tin  n ■ r .• : ■'  -1 ' ' 1 . It  varies 

from  38°  at  First  Connecticut  L.tke  tc  40"  a:  Wv-mr  .k  , Connecticut, 
near  the  mouth  of  the  river,  A erage  monthly  temperatures  vary  widely 
throughout  the  year  from  between  >•  3*'  and  • 4 in  :ly  and  August  to  be- 
tween 11°  and  30°  in  January  and  February.  \ . ray  daily  temperatures 
range  from  occasional  highs  in  the  Hal's  to  infrequent  lows  in  the  minus 
40  s in  the  northern  portioi  5 in  th<  so  ithern  portion. 

Frost-free  periods  range  from  180  days  in  southern  Connecticut  to  about 
100  days  at  n rthern  p<  mts.  Mean  monthly  and  yearly  temperatures  at 
selected  U . S . W eather  Burea  tat  ion  y be  found  in  A ppe  ndix  C , as 

well  as  in  Appendix  F.  Records  indi  .«tt  that  summer  temperatures  do 
not  vary  as  much  with  latitude  as  with  elevation.  Daytime  temperatures 
are  generally  relieved  by  average  nightly  temperature  drops  of  <10°  or 
more.  I he  <lay  to  night  variation  is  mos'  pronoum  ed  in  the  higher  ele- 
va t ionc  in  the  northern  portion.  Winter  temperatures  vary  strongly  with 
latitude.  The  average  length  of  the  growing  sea  on  is  further  depicted, 
in  Appendix  F .vith  the  deeper  . higher  mountainous  valleys  having  the 
shorter  growing  period. 

D.  Storms  md  Drouglits 

I la  re  art  three  general  types  of  storms  that  cause  prec  ipitation  over 
the  basin,  namely,  continental,  coastal,  and  ti  uital  storms.  Continental 
■ torn.s  orig.nati  over  the  .vestern  or  central  portion  o;  the  ' nited  States. 
They  generally  move  easterly  or  northeasterly  in  direction  and  may  be 
rapidly  moving  inten  i « yt  lones  or  the  tat  ionary  frontal  type.  1 hey  are 
not  limited  to  any  season  or  month,  hut  follow  one  another  at  more  or 
less  regular  interval  with  varying  intensities  throughout  the  year, 
tropical  hurricanes,  the  most  severe  of  the  coastal  storms  originate  in 
the  South  Atlantic  or  Western  Carribean  Sea.  They  usually  move  in  a 
westerly  direction,  recurving  to  a more  northerly  path  near  the  main- 
land and  then  northeast  approaching  New  hngland  . Although  the  general 
path  is  to  the  outh  and  east  of  New  hngland  they  may  be  drawn  over  this 
area  tiy  continental  c y < lorn<  d i s t u r bailees  . or  del  lee  ted  by  a large  slow 
anti->  y<  lc.iu  < enter,  sometimes  referred  to  as  a blocking  high  and  gen- 
erally located  to  the  east  of  New  hngland  . Hurricanes  have  occurred 
during  the  late  summer  or  fall  months  with  a higher  im  idem  e in  August 
and  Septe  mber,  hxt  ra  - 1 topic  a 1 coastal  storms  generally  originate  near 
tin  Middle  Atlantic  States.  1 hey  travel  northward  along  the  coastline 


III-  JO 


I frequent!  ><  ir  during  thi  itumn,  ter, 

I'he  Connect ic ut  Ba  1:1  lies  wit  ni:.  t lie  m* i » ■ r . 1 1 i lim  it  a / . • > ■ i |,;  - - 
• tied  as  humid  who  re  the  i ve  r.t  ge  mmi--.  I precipitation  r<-  < - •>: 
well  distributi  1 : - roughout  the  yea  r.  I h « I . S.  . ther  Bure  i ri 
to  a drought  as  being  i period  d 11  da  v-  or  more  m which  1'  th 
0.1'  of  precipitation  fall  r Ih-nour  period.  J • > the  j r i<  1 1 1 . r-  • i - 1 . 
a drought  is  lack  ol  soil  ire.: -tare  during  the  gro-vi-.g  ,n.  tie 

hydrologist,  a drought  is  t prolonged  prei  ipit  •toe,  del'ii  ie  • . who  n - ri  - 
ously  affects  both  river  How  ami  : rtace  • iter  ippl-, . I ■ dr-.  < .gut 
history  in  th<  basil  el  r<  1 - ) rather  ■ ted.  i - t ■ - t 

merit  of  gaging  station-  drought  conditions  (lo.«.  flow  period  ) have  h.  <- 
>b  erved  throughout  t hr  i ii  it  r i i ti  les . \ erir  < . 

oi  rurred  in  the  3-year  period  between  H O and  1 '*  >d.  Mar  \ comniu:.i- 
ties  subsequently  used  this  record  ol  low  flow  'is  i design  criteria  : »r 
their  w iter  suppl y purposr  . L<  even  li  . t irred 

1941,  194d,  and  again  in  191H,  rid  1950.  The  longe  -t  and  most  - r- 
drought  in  the  history  ol  tin  region  oci  irred  m I ini  to  I 'in  . It  : . t ■ : 
serious  impact  upon  water  re  source  reflected  m it  i ip.,.- 

water  supply,  water  quality,  nul  ip- » gricultare.  It  d-.  ri-  : : 

time  that  a number  of  water  ippl’  !■  I c i lit  e - l iileu  ■•  • • . 

been  designed  to  handle  repetition  - 1 li.--  1-  i-vrn-  ; . t 

1 ' ■ 1 * . In-  ■ ■ - imul  ted  defi  iet  f run  -off  thi  t i t ■ 

ing  the  6-year  drought  period  ol  record  \ ried  from  .tb..ut  d5  i-  trie 

: ' ■ . t ■ ilmost  50  i ■ tn-  routh.  riiese  valut  ire  i . • ■ i 

1 to  L ye.  rs  of  average  annual  run-off  from  tin  respectiv<  ■ n-  i - . Fur- 
ther details  on  thi  matter  ma\  be  t.  .u:id  i , Appendix  ( .. 
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Section  '•  - VV.iter  - General 
\.  Run-off  and  Water  Yield 

The  discharge  records  within  the  basin  ve re  analyzed  to  determine 

fit  iated  ith  pr  > ed  t < r . h i r<  rei  t for  fl 

tugmentation,  water  supply,  flood  control  aid  other  purposes  were  de- 
termined irom  high  and  low  flow  duration  and  peak  discharge  frequent  > 
relations  hips . 

There  are  significant  water  resources  within  the  b.isi:  whi.  h re- 
sult from  an  annual  precipitation  of  -Vi  inches  that  falls  principally  upon 
over  land.  The  precipitation  is  relatively  well  regulated  ind 
because  of  the  forest  cover  is  generally  of  outstanding  quality,  tt  least 
to  the  point  where  major  pollution  from  human  activity  a <>mes  a dom- 
k tor.  The  iverage  annual  run-off  of  ibout  d ini  es  . : 

m ivi  r gi  ..<-[<'[  of  more  than  Id  billion  ga lions  per  day.  ; • repre- 
sent:-. ibout  1,000  gallons  per  person  projected  on  a dbdO  population. 

Kvn  in  the  serious  drought  year  of  1965,  half  of  the  average  yield  was 

■ ' . Increasing  amounts  of  run-off  occur  fro  I • ea  ten 

tb*  basin  to  the  south  with  additional  increases  m the  western  md  north- 
■ luntaii  ireas.  Least  ru  ff  m < d 1 • tej 

valley  between  Woodsville  and  Hanover,  New  Hampshire.  The  problems 
<*f  -applying  water  are  mure  seasonal  than  geographical,  snu  e the  dis- 
'uti  quite  even.  Snow  cover  during  the  winter  months  pr  h 
huge  water  reservi  ir  which  is  generally  converted  to  stream  flow  luring 
the  months  of  March,  April,  and  May,  whei  half  of  the  mnual  run-off 
'i<  trs,  i)  .ring  the  g rowi  ng  leason  evapo  ti  pi  ratio]  fi 
growth  utilizes  must  of  the  normal  rainfall  and  consequently  stream  flow 
is  generally  it  a minimum  in  August  md  September.  Attention  is 
directed  to  I-  tgure  III- I.  For  details  con.  < rning  high  and  low  flow  dura- 
tion and  peak  discharge  frequency  rel  itionship  ittention  i three  ted  to 
Appendix  C to  this  report. 

li.  Major  Rivers  md  Stream 

The  Connecticut  River  main  stem  hallow  s > general  southerly  course 
along  the  approximate  center  lint  of  its  watershed  i r ibout  404  miles  t . . 
its  mouth  on  Long  Island  Sound  t Saybro.,,  < .nneitunt.  fhe  l owe  i t»0- 
m 1 1*  reach  of  the  r i ve  r is  tidal  having  a m > r t . < la  1 r ■ ■ gi  d 1 1 ri  n g low  r iv  * • r 
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stages  of  3.4  feet  at  the  mouth  and  about  1.3  feet  it  Hartford  some 
33  miles  upstream  of  the  mouth.  Wide  and  extensive  flood  plains  art- 
located  at  various  reaches  along  the  main  stem.  During  major  floods, 
these  meadow  lands  become  inundated  to  varying  depths  of  from  10  to 
30  feet,  arid  act  as  large  detention  reservoirs  which  significantly  re- 
duce peak  discharges  at  these  downstream  locations.  The  most  note- 
worthy natural  areas  of  storage  .ire  is  follows:  between  West  Stewarts - 

ton  and  Lancaster,  New  Hampshire;  a fifteen  mile  reach  between  Woods  - 
vi lie , New  Hampshire  and  Bradford,  Vermont;  in  central  Massachusetts 
between  Montague  City  and  Holyoke;  most  extensive  Hood  plains  between 
Windsor  Locks  and  Middletown,  Connecticut.  The  natural  storage  avail- 
able in  these  valley  areas  are  greater  than  all  of  the  existing  flood  con- 
trol storage  dams.  In  its  southerly  course  to  the  ocean,  the  Connecti- 
cut is  led  by  numerous  river-,  and  streams  entering  lrom  east  and  west. 
Significant  tributaries  are  contained  in  Table  III  - 1 . The  fourteen  largest 
tributaries  having  watershed  areas  larger  than  300  square  miles  divide 
an  aggregate  total  of  6,333  square  miles,  or  56  percent  of  the  basin 
area.  They  are  as  follows: 


Chicopee  River 
White  River 
Deerfield  River 
Farmington  River 
W estf  leld  Rive  r 
Passumpsic  River 
West  River 


A shuelot  R ive  r 
Ammonoosuc  P iver 
Millers  River 
Suga  r River 

Upper  Ammonoosuc  River 
Ottauquechee  River 
black  River 


Further  details  on  these  principal  tributaries  ma\  be  found  ■ 

C of  the  Mam  Report. 

C . Flow  a nd  Fa  1 1 

The  Connecticut  River  main  stem  is  n\  e r 1 • 
a total  fail  of  about  3,650  feet.  In  tin  initial  1 • 

the  Canadian  border  the  river  accomphsi  . 
this  point,  approximately  at  tin-  Fi  rst  < ■ • . ti. 

to  tidewater  at  Hartford,  Connec  ticut 
river  accomplishes  a fall  of  about  1*1 
tin-  river,  tin-  average  annual  ll  ■ ■ 
per  second,  or  equivalent  !■  3 

records  in  the  valley  indie  t<  • 
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o!  thr  t ributaries  dropped  • ■ ss  than  . I • sip.  .md  nn  an  ave  rag*  up;  r-  \i 

mdtc  .IS  i mii.  I hi  s is  lonlrasted  t • • t h<  • a ve  r ag<  • annua  1 a v • ra  g < of  I . < 

* sm,  tha!  ri'prrscnt  s marly  I n ; ...  n gallons  .1  d.iv  pe  r s qua  r<  m:  i<- 
d r ainage  a r t-a . It  r.in  bt  - • ■ • -n  t In  r>  ■ i • • r 1 ■ , th.it  ■ m : . r • r i a 1 1 1 m s unt  r.ist 
markedly  with  av<  rage  1 1 * » .*.  ■ it.-  r<  : rrscnt  a lx  ut  . 4 the  ya  rly  iv  r 

a c flow . R 1 v . 1 a f t h<  ■ : ’ 1 ’ • . • ind  ■ : ■ it  w hi  • fr< 

inti  ■ the  main  stem  pro  vi'  m s t ur ' t • r • . » . • - to  • t .r  this  : ..  rp  i r , ■ . 

I hi  rty  • • 1 g ht  t r 1 bu'  r\  • re  m •>  'if  <:  r-iin.m  1 n as  g n - a t e r • ban 

2 square  mill's  an  listed  in  I a . . HI  1.  'I  hi-  Amnvmm.sui  Ri v*  r 
has  a fall  'I  4 , 5 SO  ! « • ■ t -a  ! 1 1 1 « • • h<  I )•  < • r t i «•  id  liivr  In  s 1 fall  0 2 , ' 

pet  both  urt  .it!  r than  tin  ti  on  t.-i  . Wln-n  fill  is  1 ;.m<:  t 

stri  art.  length  on  other  tribu’arn  • 'ii.inv  art-  1 iund  t havi  slopes 
i xri  i'dini;  tha-  main  stem. 

[teidusi  of  the  stt  epni  s • these  tributaries  trid  th>  n *j  r 
r uni  if  t in  nirrinj!  fir  thn'f  ti  ann  •!  th.«  y«-a  r tin-si  tributaries  5;  t\« 
a tendency  toward  low  flows  n 1 1 • s uni n • r , re ly mu  a ! t:  st  e\«  lusively 
on  groundwater  and  t h'  > s 1 s'  r 1 r • • u - • 'iiat  a r • rt  idt  1 > y r 1 • a s r t 

water  resouri  i de  ve  1 opn  11  n t pe  r a 1 1 : 1 1 r in  array  ! pu  r ] s , . It 

is  estimated  that  these  stora.;.  n b«  . n l'  »n  ■ ur.  1 • • alx tut  ' ■:  fa 

a ve  ray  annual  runoff  and  <1  re  1 \;nn  fly  important  to  the  flow  ndi 
tions  now  present  in  th*  ri \ • r I-  ' u r t h-  ■ rt; . re . t h-  c ha  nu  ti  r 1 stic  s 
of  tin  river  basin  an-  sin  h as  • r-  rid  siumfn  antlv  '■  tha  in  lusem 
of  s to  rapes  which  may  bit.  r b.  r.  ■ is.-d  t-.r  flow  augm-  ntati  n pur  pc  >e~ 
for  whatever  uses  desired. 

I ) Reservoirs - l.aki  s l ' ■ > n < i 

I hi  Connec  tic  ut  River  lUsin  blessed  with  numerous  bodi.  s • > J 
wniti-r.  some  natural  and  othi  r-  n in  made.  For  example,  tie  re  ire 
172  bodies  .1  water  that  rang*  in  from  100  to  4'e<  ac  res.  ()t  this 

an.ount  2‘*  an-  used  for  water  supply  ] urpt  .es  and  143  are  used  tor 
non  water  supply  purposes.  lie  re  are  several  problems  associated 
with  the  productivity  of  these  watt  r surface  bodies.  Apart  from  the 
problems  related  to  both  the  quantity  and  quality  of  tin  rec  reationa! 
activities  th.it  occur  on  or  near  tin  s , • surface  bodies,  is  the  probl en 
of  access.  For  «•  xan . pi  e . tit  the  I ' 2 bod  it  s of  w iter  noted,  only  f>  1 
have  public  access  for  rec  reational  use  for  a broad  range  of  outdoor 
rec  n ation  ac  tivities.  In  addition  the  basin  has  more  than  'S  water 
bodies  that  are  larger  than  Mil)  a.  res  in  si/e.  Ot  this  number  27  are 
non  water  supply  purposes  and  H tor  .v  iter  supply  purposes.  Access 
is  provided  in  21  of  the  5S  bodies  of  water  noted.  Generally  speaking, 
the  management  of  New  Kn  g 1 and  s water  supply  rese  r \ . 'i  rs  restrict 
rei  ri  at  ion  use.  However,  tin  re  an  \ trying  degrees  of  rec  reational 
usage  at  < ertain  water 
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.pjslir  ge : .<•  r 1 1 ly  in  the  upper  part  of  tin  basin  wH»t<  • ition- 

1 . . is  \t  remely  limited  in  those  water  supply  s \ t.-m-  located  in  l ' 

1 iv.  «•  r ba  - ! : . 


] I,,.  S 1 of  existing  w.iti-r  bodie  is  further  c <>ntr.«  - ted  ‘he 

t that  there  in  existence  nearly  7 0 v.  iter  bodies  •••tic  ire  great- 

,.r  lo  ,u  r.  iv  surface  or  that  would  be  eligible  under  the  C.reit  Pot.d 

1-  gis  latlon  that  is  .callable  in  It  least  three  of  tie  four  basin  State, 

• , • n<  ticut.  \ rrsourn  i /entor  perl  rmed  /the 

;r,  f Outdoor  Recreation  rep  .rts  that  in  >.•••  Ha  nip  inn-  i 'id  i:  t:  ' 

• , , I*  i * . ! i « • - i > 1 C > i 1 r s h l r t * , C . < h i s , O r . i It  o!  t . t ’ . ^ 1 Su  i 1 1\  • t ' • , t i . » l * 1 ^ 1 ^ * 

wat<  r bodies  10  icr.  or  larger  in  size  wl  ich  produce  in  >rly  -1.700  .r- 

• , , , ere  if  w iter.  Ii  Vermont  it  i ii  t • fi  ■ mtu  a 

Or  ng<  W i i il  im  and  W indsor;  ther«  r<  i > water  b ■ pr  lu 
irface  acres.  In  the  three  M ■ « " 

Hampden;  and  Hampshire,  there  .re  I 50  water  bodies  pro*1,  a ing 
. . • ; . icres.  Finally,  in  the  Stati  if  ( nn*  ticut  in  th< 
toru  nd  Middlesex  we  have  lid  water  bodies  of  10  acres  ,r  larger  pr  -n 
i . Figur«  noted  provide  d t rt  ' : * : ' 

j c tua  1 1 \ available  versus  what  is  reasonably  iseful  in  meeting  l*ry  , He 
....  . : tion  planner  < t ider  tex  h« 

,,  .,,/e  to  be  quite  limited  in  their  capabilit-.  of  meeting  « broa*l  rang*  <>t 

xrce  activities . \.ltl  it  1 een  reported  t 

nearly  7 ( water  10  acr*  >r  rger,  it  1 . ■ ■ 

; . ' fall  in  th<  itegor y of  1 t - • se , nd  nea x 

d/  of  these  are  unavailable  for  recreational  use  by  reason  <>i  legi  h'tive 
traxnl  r it  xfficient  access.  leve rtheli  psr 

te  j di«  1 rovide  r<  ' • ■ 1 * ' r ' 1 * 

...  t homi  iwner  hicl  rt  ted  ■ 

many  it  t;  *■  - e lakes. 


fv.  iv  tl.  tries 

Ih«  V-  11  fish,  ries  ol  the  Connecticut  River  ■ -tu.iry  ire  not  extensive 
nor  do  they  support  any  signifi.  antly  important  commen  ial  enterprise. 

Oc  ,t.  r operators  do  a small  .mount  of  commercial  oystering  on  beds  tie.r 
tie  mouth  of  the  riv.  r.  1 he  harvesting  of  soft-shell  clam  .nd  hard  clams 
not  be.  import  t l recent  y«  rs.  rhe  major  valu.  f the  estuar 
from  m e.  ologi.  »i  viewpoint  is  that  within  the  estuary  the  Hsu  formation 
...  d 1 lxi  cycle  of  estuarine  cp<  lent  peci«  tccurs. 

R.  itoration  of  Atlantic  salmon  md  the  expansion  of  the  existing  ..n.idromuus 
,h  .d  runs  will  be  intermediate  benefic  lanes  of  the  estuary’s  productivity 
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while  it  sea.  Of  particular  importance  in  this  program  is  the  control 
of  pollution  and  the  availability  ot  appropriate  access.  The  estuary 
play  a particular  role  in  providing  private  md  publicly  owned  access 
to  the  river  and  Long  Island  Sound.  There  are  several  privately  owned 
liveries,  marinas  and  boating  clubs  located  along  the  estuary  reach. 

Hie  estuary's  waterfowl  value  is  considerable  as  well  as  its  capability 
to  satisfy  fishing  needs  in  the  heavily  popul  tted  area  of  Connecticut. 

1'he  towns  along  the  estuary, that  is,  south  from  Middletown,  Con- 
nectnut,  ilthough  small  at  present  are  expanding  with  residential 
development.  In  some  cases,  this  development  is  in  the  form  of  large 
estates  which  ar<  less  damaging  to  the  river's  scene  than  the  more  in- 
tensive developments.  \t  the  mouth  of  the  river  there  appears  to  be  no 
end  to  the  land  ubdivision  now  taking  place.  In  recent  years,  the  shores 
of  Long  Island  Sound  on  both  sides  of  the  river  have  been  covered  with 
summer  cottages  to  the  point  where  little  open  space  remains.  Much 
development  i rowds  along  the  water  edge  affecting  the  beauty  of  the  shore- 
sc  i pc  md  contributes  significantly  to  pollution. 

The  lower  river  thrives  as  a recreational  boating  center.  Power 
boats.  ail  boats,  water  skiers,  skim  over  its  waters , while  its  shores 
provide  safe  harbor  for  small  and  large  craft.  Marina  development  is 
steadil\  creeping  up  the  river  and  in  most  cases  is  taking  place  on  tidal 
wetland*-  i vital  resource  to  the  fisheries.  This  is  one  reason  why  the 
Coordinating  Committee  supports  the  establishment  of  the  Connecticut 
River  National  Recreation  Gateway  unit. 

F.  Wetlands 

l ie  Connecticut  Valley  is  t migratory  route  tor  considerable 
numb*  rs  of  waterfowl.  Many  of  these  birds  pass  through  without 
tarrying.  Principal  waterfowl  habitat  in  th<  upper  basin  is  the  main 
stem  of  the  rivr  the  Ox  Row  Ponds,  primarily  in  New  Hampshire  be- 
tween Stratford  and  Lancaster;  the  numerous  natural  lakes,  ponds,  and 
bogs  , md  innumerable  beaver  flow-ages.  The  latter  are  generally  small 
.md  many  of  the  ponds  are  relatively  unproductive.  In  the  aggregate, 
they  produce  a large  number  of  ducklings  and  support  ippreciable  gun- 
ning for  black  and  wood  ducks.  A number  of  natural  water  bodies,  bea- 
ver ponds,  and  reservoirs  provide  some  waterfall  habitat  of  varying 
quality  m tin  central  portion  of  the  basin. 
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A rrv  ■ n i 1 1 - <i in  i . f t hi-  groundw  at*  r n-sour*  < f the*  C'onnei  ? i<  ut 

Rive  r Basin  i is  b*-i  n performed  by  tb*  S.  G*  ■ < e 1 n jl:  i < al  Survey  of  th< 
Department  t tt.e  Interior.  Design. iti-d  us  Appendix  !•;,  it  should  b<- 
r<  t * • r r • • * i to  for  detailed  g r- mndw  at*  r info  r nia  t i * ui  .‘or  the  basin  as  well 
as  tt’a  tr.l-ul  uri<  I he  rep  . r I sun.n  ari/.ed  tfi.it  g r iundv..ttrr  is  avail 

able  hire,  quantiti.-s  in  some  of  the  la  rye  r valleys  from  sands  and 
(travels  of  glut  : a 1 fluvial  and  alluvial  origin.  Groundwater  rt-i  harge 
s ah*  ut  ■ qua)  to  ! n 1 1 ! ion  gallons  per  square  mile  n mconsolidat*-*! 
-andy  - imuri'.  Win  r.  earth  material  is  underlain  in  large  fair'  by 
o ons  ol  iua  t <-d  r*n  k 'his  d rops  to  1/  f MG  I)  p*  t square  mill  . The  total 
-ar.'.tv  : groundw.it*  r available  Iron  the  basin  is  perhaps  m re  than 
b.ili  n gallons  r day.  The  m< • ri  generous  am  tints  in  1 ated 
it  the  up;  • r sva  t e r sh*-d  where  demands  are  lightest. 

Al'I.'  ugh  * urrent  groundw  at*  r systems  n the  ,i  r*-  * rep.  r t la i r I v 
g d uuuiity  water,  t h « re  have  been  instances  parti*  ularly  in  the 
(iron  t.  n.  New  llampshir*  ana  ,*.  hi  r >•  mineral  impurities  have  he.  n 
<•:  unteri  d of  suffii  i*  nt  n agnitud*  t not  qualify  I r public  hi  tlth 

standard* . Rathnr  than  absorb  the  additional  * *.-.  * t * n-r  - . n these 
n moral:  . and  in  view-  of  the  abundant  < of  surfai  * supplies,  son  . of 
"hi  mall.-r  muni*  ipalities  have  gone  to  surfa*  <•  water.  In  the  lower 
basu  a i • r '■  demands  a re  large  retrieval  i ■ - m • w hu ' m ■ n d i ! : i u 1 1 
and  y i e i is  nc  ..  In  re  near  as  a 1 1 rac  t i v*  . In  arid  j t i on  . the  systems  a r* 
a r g . s j «* s ' o favor  uff.u  *■  w at*  r supply  use. 

hirst  order  I priority  for  * 1 • • groundw  ater  analysis  i .n*  « rn*-d 
the  making  Of  a g r aindw  at  e r atlas  this  map  Is  published  and  all.u  bed 
ti  Appendix  I . I fa  map  is  i ons  id*-  red  t.  be  a gn  undw.iter  fa  vorability 
l!.<ip  that  provides  Some  indii  ation  of  tit*  quantity  • i water  available 
but  in  gen*  ral  terms.  I.  giv.  substance  to  tin-  ground-w  it.  r study  in 
quantitati  v*  t * rms  it  was  n * • i . ■ s s a r y to  di-si  r 1 1 > * briefly  *•  c r \ i r*-a  o t 
g I a i a 1 1 1 U V i a 1 sedini'-nt  s in  the  ( "tin*  • In  Ut  River  Basin.  lies. 

. valuati  ns  iii  g.-rn- ral  i zed  and  should  provide  helpful  qi  tntiiativ* 

. valuation  lor  those  to  uni*  ipalities,  industries  or  others  desir-us, 

I 'll  v --lopitig  groundwater  supplies. 
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• n tin  r*  p , 1 1 ' s n * t 1 1.*  * - ■unt  rv ' * p,  • j , * iat . ■ y. . 1 1 b*  ,*.t  .*  r.t  t * 

i'  r t 1 . : st  It  ; • • LOti  ■ • . rt  - ts 

n • i l ■ r t . I i t : ' .*  n : t * States  as  .i 

aIhI*  pa  M ■ ul.ifly  .i  Hi*  newer  * it.*  - bepin  t*.  mature  a no  lose 

• : * • i — ’ " ■ y !•••  • ii  rtunit  u *.  I', i , ,i  *.s, 

•t  >:•  in  rally  btpi.  * . .Amy  - in  n mm  nt  X*  w l.nglanu  shoulu  b<  yin 

, 

U * li  •*•;.'  t*  *.  T*  m-  I.  .*  m i),  S 00  000  people  in  1 00  0 

I .lb*  it  JO  . ‘M0  , ooo  .n  t i.<  y < .*  r JObQ, 

In  . " 0 1 1 . ■ * onm- * 1 1 ■ ut  ;•  i t . . n • ,,  i * , t . , I population  ol 

• f o o M*]ii  ; e s < . i i . i i ' * , o * i . : .1*  - n . .-it  . . r r e n t popu la 

I 1 n t.i  a i>>  *ut  I oio,  000.  i •.(  map  r.ty  ut  p*  - , urrt  nt  pioulat  ion 

nearly  i I v<  Miitlli  t>l  th«  northt-rn  burot-r  oj  M.is^.u  hnsrtts  in  th* 

' • • f Mas  In  • • • i : : : • ut.  F ho- y r i- s ,t  a 

.i ppro\ . 1 1 *.t 1 1 ly  4"  t.i  tin  basin'.',  bind  .tit  ,i.  More  than  70”  ut  the 

b.  t > j n p’  * j *m  I a I m in  in  to*  * 1 . * 1 1 « i*  I \ * si.it*  - 1 . \ » in  t } . . * . i u * n i n p 

1 Sprit  i i t .ind  H.t  rtfuril.  In  tin 

1 0 :*  a * * SO  *>1  tin  basin's  population  p r u w t ll  tut  k plat  * in 

tiu*  a r.  . i s . lb*  l ii  r r i - nt  * * n s 1 1 y r.  * t ius  n*  *t  i-  n Figure  IV-  1 

I In-  ' ■ ■ ■ ■ • ■ - 

oik*  Stall  .*•  t *i  '.  * r munt  an* : N * w 1 lamps  h 1 1 • then  an*  .,  few 
' <s  ■nr  tov  n t h popubit  n*n  uvi  r o 000.  Ik  nslv  r.it.us  luntrast 
H ■ ii.iiimi.il  ..Vi  r,ij*i  ui  5 0 pi  * * pi  i pi  r s.u.in  * i . 1 1 ■ a pa  ms  t a N>  w 
( 'Ol'  bin  a v*  ra  pi  i >|  1 70  pi  up!  i pi  ■ r si  jiia  r«  tub  .in'i  a b.isin  .ivi  rage 
“I  a bun  l 10  0 pt-opli  per  s imp  nub  v.  1 1.  tlirn  to  six  t mu  s tins 
I * kMl  r*  1 ii  \la  .ii  !*  i'li  ■ .in.  ( .unm  * Ii*  ut  purl  ions  u I tin-  bus  in 
r * spi  i 1 1 Vi  1 y.  I In  i m p.i  * I w 1 1 n i i 1 1 • i *'*  ns  In  s plaits  npun  natural 
< n\  i r * mu'  • rit  - • \ < n mu  r i mil  - 1 ,i  m 1 1 np  1 n I In  (i>nn>>tiuil  Ibsin, 

' oi  i s,.,  b ,,  birpi  portion  id  tin  b.*sin  lands  is  not  suitabli-  to 
Ini  1 1 1 1 mu  Iji-i  .i  *.  i ol  s 1 1 ip  s lopes . i * k y out  * rnps  or  annual  Jlood 
1 1 1 r • at  s. 
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R : vi1  r.  Of  this  nun ib*  r 
C lonne  i tuui  R iv  e r . 


SO  t h«  I ‘00  population  < • t th-  Basin 

.in  towns  along  nr  n>  ar  t h*  < nnn  ticut 
h an  1 .lti-h  nn  tin-  main  s t • • • : T thi- 


ll u jiri  ill  ■;  in.ir.'.  . . ■ -a  » ;•  n s t '..ir.n  tt  r ut  th*  • .ppi  r ann 

• teu  by  tin  ' - t ion  figure s 

shown  on  Table  I\'  - 1 . part  i : t • . p p e r ba-in  in  among  the  most 

snursi  ly  pupui.iti  s>  ! . uis  it'  n rt  . ast.  i-  it.  . n ' >.  n n tin 

Vi  rmont  .mu  \i  -a  ! i.i ; ■ u s t. . -i-  port  .n  ■ I tin'  b.i  s n ; .ivi  less  than 

100  people  m r>  - , a n ' arm  .t  least  s towns  i n virtually  unpopu- 
! at ' ■ \n  uh'.-.t  tonal  2<>  t -ns  .n  ? he  .st.iti  : \ ’ • t • ; . ont  , n N*  v. 

Hampshire  have  populat  tons  of  b*  t v. » *n  fOO  an  . 200  persons  in 
r i s i n<  i . One  reason  1 r this,  as  recent  cens  . s < .f  populat  ion 
studies  indicate, is  that  .pper  basin  . o intie  - lost  considerable 
pi . oul.it  ion  by  out  - fiti’rati  m,  pa  r t • ila  rly  n tin  agi  brae  . • t of  20 
1 yea  r s,  ha  re s ult  n I • 1 i r<  es  f j pulat 

between  1 ‘50  an  1 ‘-tfi  0 than  in  th*  rt  s .dent  States  ot  tin-  basin  as  a 
rhe  pern  nenl  1 n in  thi  ipper  part  f tl  basin  is. 

i.ow  ever,  supple  me  nt  e ti  by  20'"  to  MV  seasonal  . m re.:  m s airing 

nter  vacation  pe i i ids.  Oi 

particular  miportanc  ■ a ri  till  non  - permanent  residents  who  own 
va  ■ at  ion  hunts  in  n n tiny  spent:  weekends  or  longer  periods,  as 
i . ; a s \ .sits  t • r i - , rt  s l.i  i • - .-.n't  other  re . nation  fat  titties. 


In  i.ntrast  to  tin  ;pp»  r part  f tin  has  n.  the  metropolitan 
i nt’  r>  m tin  i w • r portion  havt  iiad  rap.  i population  in.  reuses 
from  1 '•  >0  and  t “t,0.  This  ini  ri  .ts«  is  nut  ni  i ssanly  tmlorm 
a It  in  ugh  most  u u ha  s hi  en  go.ng  to  metropolitan  areas  while  . .-n- 
ni  i t ion.  r he  mo ve  to  thi  ibu 

areas  is  e xt  rente  1 \ pronount  e t in  th‘-  Spr  ingf  i el  : Hoi  yoke  - 1 hu  ope. 
regions  as  v. . II  ,.s  in  tin  Hartford  Metropolitan  ana,  w re  it  is 
greater  than  ether  metropolitan  areas  in  New  I ngland  a I New 
York. 


I. and  . a ot  the  i onnecticut  Riv«  r Basin  n.  i ompiled  in  1 b>i, 
is  shown  on  I-  iguri  I V - 2 on  page  I\  -7.  Of  importance  as  popula- 
tion affects  land  me  is  that  on  less  than  four  percent  of  the  total 
area  of  the  basin,  tie  bilk  of  the  population  resides. 
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B . ' rbu n 


\rW  I nglanil  h.i  long  been  more  irb.im.  ' il  than  tin-  nation  an'! 
bci  iium  nt  thi"  , future  growth  i " likely  to  be  ibsorb*  I by  > e r • - 

panding  suburban  ring-  about  metropolitan  .r-  a . 1 In-  (ring,  town.s 

will  experience  more  intcnsivi  land  u.-«-.  Because  New  Kngland  h.is 
been  highly  urbam  • n!  for  so  many  years  , it  \s  somewhat  n-.ore  <lif- 
f u ult  to  pro  < 4 t.  some  r . ng<-  of  irbai  . ition  tar*  ’ban  in  of.  In  r pa  r* 
of  the  eountrv.  Bor  ex.u:  pie  , M.e  .chu  etts  tnd  Rhorii  Bland,  two 
of  thi  more  mdu -triali.-ed  State  the  region,  had  ov<  r o')  of  their 

people  livinj  rbat  rea  • i > . /I  « n the  State  of 

nectieut  , which  is  tin  fastest  growing  Slat*  in  New  1 ngland,  nearly 
bn  of  the  people  lived  in  urban  areas  in  It'd.  In  contrast,  in  19f>0, 
tin  urban  | ..  .pul  a • ion  of  the  three  less  industrialized  northern  States 
ai  i ounted  for  only  b to  bb  of  the  total  population. 

1'opug r.iphv  i n the  Connci  ticut  River  Basin  has  fo reed  the  urban 
art  as  of  the  region  to  fluster  along  the  main  fern  of  tin  river  *n 
its  primipal  tributaries.  Most  of  th<  readily  isable  land  tor  build 
ing  i - in  the  ba  sin  s flood  plains  or  adjacent  to  then . and  it  is  in 
these  i r«-a  s that  . it  ies  and  town s which  ho  . i : t ha  n tin  popul  ■ » k n 
and  industrial  and  eommereial  plant-  who  h support  it  hav<  yrown. 
FOr  example,  between  Hartford  and  Holyoke,  along  the  main  stem, 
there  art  1 1 town  and  t itn  - eat  h of  whit  h ha  : populations  of  over 
>,000  m Idol).  The  munu  ipalities  with  over  2-. non  art  I nfield, 
Connci  tn  ut  , with  1.1,400;  Springfield,  Massachusetts  with 
174  , SOO ; < hit  ope  e , Mu  s sa  t hu  s <-tt  s with  • 1 . 1 1 . and  Holy  ok  t . 
Massachusetts  with  S2.7U0.  From  Long  Island  to  Hartford  muni- 
cipal ties  with  populations  over  2',0oo  includ'd  Hartford  with 
lM.bOO  people,  hast  Hartford  with  - , 100  and  Middletown  with 

iii, ZOO.  1 he  t dies  noted  are  large  industrial  centt  r , manufae- 
luring  a w id t variety  ot  prod u > is.  1 In  print  ipal  1 1 r tn i na  1 and 
transfer  fat  ilities  for  navigation  commerce  are  liuated  at 
Middletown,  Hartford.  Wethersfield,  and  hast  Hartford.  I'hc  en- 
tire urea  is  speared  with  a network  of  fine  road  and  railroads. 

1 ot . 1 1 urban  land  area  of  the  ha  s in  a defined  by  'll  places  in  - 
( orporated  or  muni  orporalcd  of  1,000  ■ r more  inhabitants  repre- 
sented .i  of  tin  total  land  area  of  the  basin  in  19<>J.  Bhis  figure 
i - expected  to  tnt  reuse  to  b . V''  by  1980  an  ' by  tin  year  2000; 
and  to  12.  by  tin  y.  ar  2020 . It  -huuld  bt  noted  that  urban  popu- 
l.i  t ion  accounts  for  72  . > of  the  <7  tinned  i > it  t River  Basin  s total 
| pi  I)  population.  It  is  < Spec  ted  that  the  entire  urban  population 
will  ini  re.i  i to  nearly  8 1 by  the  year  2020. 
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C. 


Of  the  basin's  1460  population  of  about  1.7  million,  7 d"  ■ live  in 
c i tie s and  towns  along  or  ne.tr  the  Connecticut  River,  and  of  this 
number  H ire  loi  ate  1 on  the  main  stem  of  the  Connecticut.  I lie  2H 
of  the  population  classified  .is  rural  i.s  made  up  of  a farm  population, 
of  about  SO,  000  with  the  remainder  of  more  than  400,000  located  ir. 
villages  of  less  than  1,  -on  and  in  rural  non-farr  ire  ,s. 

The  out-migration  "f  young  ulults  from  rural  areas  is  a contin- 
uing ' itional  phenomenon  and  as  indie  ated  on  page  I'.  «.i  the  nr  1 1 
ireas  of  the  northeri  C n i<  ■ ti<  it  River  Basin  prove  to  be  no  • xcep- 
ti on.  rhi  non- re s i den t recreators,  however,  utili  zing  vacatioi  or 
second’  homes  as  well  is  comn  ercial  tourist  facilities  in  these 
.rtl.ern  areas  ire  becoming  at.  increasing  factor  of  the  area's  pop- 
ilation  pressure. 

I).  Households 

The  si/.'  of  the  household  has  been  declining  on  both  national 
and  regional  levels,  md  the  Connecticut  River  Basin  is  following 
tl  . trend.  In  response  t<  a more  adequ  it.  '•  • ise  s tppl>  md  • 
rising  standard  of  living,  more  families  have  been  able  to  have 
their  3eparati  d elling.  This  has  re  dm  ed  the  i in  b<  r of 
boarders  in  private  households  and  has  enabled  older  children  to 
, ...  th<  ir  f • • ili<  >ef ore  marriage.  It  is  projected  that  a con- 

tinued trend  towards  somewhat  fewer  persons  per  household  -- 
■ pers(  s ii  2020  ver  is  $,  57  in  1 >60.  rhis  trend  '.'-ill  be  de- 
layed in  the  early  part  of  the  projection  in  response  to  i sustained 
high  birth  rate  because  of  war  years  and  consequent  age  distribu- 
tion of  the  population.  The  total  number  of  1 ouseholds  is  proji  < ted 
to  increase  slightly  faster  than  the  population. 
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Si • i f mn  1 ! unmi  iy 

r.i  1 

rh-  C ■ it  R u >■  r R.i  - u.  i s i li.i  r i teri/.ed  it*  its  entirety  by  a 

st  «;»!••,  prosper  *-i  unomy.  I h.  imti.il  1 .r  pc  m settlements  in  th<- 

• i entered  r rtf  or  cl,  < riecticut. 

C j r 1 1 : . 1 1 i|.-\  ••  i . ijiMn-  ::t  jirm  cril.-i:  i:  ■<  ■ ■ . r t ' , r K direction  t>  <1  lu'.vi  ng  , lose- 
t . r (I  >.  •*)  ; ,l.i  i .i  ri-  t • t '•••  : . . f : • • < • . s i ■ • ■ f c i , : traction 

1 ' ' ' > ■ ■ • I )i  1 1 1 ■.  : : r i • -it  <1  m r>  orodu  1 1 . > ■ l.irm  |.-  ds  close  to 

■ ■ ' . ' ■ mmcrci 

«'•  :M<-  ti;  roug!.  navigation  i-  : u the  rivr1'  m.iir  stem  were  m- 

' ■ ' ’ f growl  ttern.  i the  colonists  re  - 

River  tribes.  >uri  t 1 I < ■ : f 

’■  ' M tr  ■ • .ter  •:  <1  lends  of  ti  ■ ( om.m  i In  ■:!  V tlley  provided  o t ess,  and 

t titi « ft  • pi  helter  and  fuel.  Fish, 

1 ' ' '■  mi-<  r re  - ...  r >•  . f.e  tr . « t • pies  , .yi.ifi.  ant  trade 

• i o p i . ■ i r.  < ■ : t e < I .vl ; 1 1 v.1  i s 1 i . i ^ r ; ■ ; It.  r il  e.  . inonr. . 

• ' ••  • 'fi  I'-t'-r  of  tie  ; r«  made  i < anp  . t form  ot  settlement 
■ • P*  1 o: ; u we  r > L 1 1 stored  i r i . n d central  yreen  or  comniun 

: • Mu  ettlei  rked  wen  ttcred 

■ i 1 i r i L'ed  soi  i.i  !,il  it  \ . t ■ Pint..  tanner  preferred  to 
utilize  til-  long  winter  mot  ths  in  maki1  u tur-  it  .re,  harnesses  and  the 
1 1 ■ t a ■ i 1 . 1 1 ; . e ^ needed  h\  i.i  t a f : . 1 1 v T . . it  'i  t t . e i e e r i ; . i . >t  n !•  from 
t1  • toil  >.  ould  not  permit  him  to  i iv.  fii-is  d.  ve  1 . .ped  the  fabled  New 
sd  1 • j : 1 1 -of-all-tr.de.-,  who-  < dee  , , • da  : t - we  r i*  e CJU i ppi* d t o t a k i* 
er  met  ! I riy  industt  is  whi  me  to  th< 

1 '•  e r v.i  lie-.  1 1 r s t ■ .w  and  crist  mill  md  later  as  the  first  metal 

Working  r op  i t a r ni  n g o il  t ools  a nd  g.  i n , . 

W*  ,1.  tie  growth  ot  such  m-mul  acturing  was  slow  it  th«  start,  by 
1 4 ’ * ' ’.  r*  a < e '.  .'e  p o 1 1 , t t n c t It  V.  i T i e ol  tile  decisive  lectors  ill 

1 1 1 1 i l'  . n • i r n i o r v t ’ 'pringtiild  . :.d  the  v i ll.a  h.t  oeen  a ma jo r 

• ' d rm  • . : . other  harbinger  f today's  e<  ono- 

tn  j huh  o>  i erred  in  tie  post  - Re  v olut  ion  i r \ pe  r lod  w > s the  pr  i nt  ing  of 
1 rst  inted  it  ■ n lartfoi  ■ 1 . 

Or  i e . ; ; >r  lent  eel  t>  . rd  • r ic  alt  c re  at:«!  l.mbermg  the  States  of 
t !e  upper  ba  in,  Vermont  ivd  \.-\c  llimp.enr.  v.  «•  r • slow  to  take  part 
it  'he  i nd' . t r i.i  1 do  ve  I opine  nt  vine  n h c nia  de  i lanuftc  tu  r i m*  giants  of 
' f‘i  . < • ■ ' ' ■ etts . Howe  ve  r 

' ' tt i ng  tie  e t r I \ la c I ot  mdutri.il  de  , . 1 opine ; n i n the  upper  be s i n has 

* ' 1 1 ■ lus  try* 
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I • . i f i • in< . : n . ■ ' 1 •>  1 > tun  i ' ; 1 nt  F . \ < r Bus  : . . s u 1 s < < : . * • rst 

mix  1 I nirfiiultu  i .iriri).,  t r • « «i« • . 1 . • . .t  1. » < . .1  l r . . • 1 1 r- < . ' . r : s • . ■ • , r 

iducat  ion.  By  fa  r the  ^riaii-si  s«-  cuwnt  ot  • In  <•«  on  i l>.»  s < 1 sit's 
,1  uirn'tv  ol  imiustrHs,  including  metal-'.1  . r.~  ; nt,  metal  '.s;:.u.  • !•  i • r . 

' li  1 t r ica  1 111.1 1 h 1 m r \ .x  nd  t r.i  nss  j)i ' rt  .1 1 : 1 n ' pnmnt.  1 V r s n.«  I ; n 1 
rtvx-d  from  manufacturing  a s 1 • <•  la  rest  • 1 • • - : • • : . t • , ’ : • ba  s n s ;><  r . • a 
inciiiiu',  xx  hu  h in  I 959.  v.as  s.  h""  .ibuvf  tin-  national  t v<-  ra 


V ,1  llle  1 1 products  a c 
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t S XX  a S e S t . : M . • 1 . 1 : 

at  : -1  t 1 U 11  : Ot 

‘ c 1 ••  ‘I 

>.  htch  rcprcsxTits  about  400  million  :n  « -sis  ' i • « . r.s-  • • r.  I ).•  r . • c 

i j r od' k < ■ cl  t la  r s t im  • ' m a •.  .t  h poult  r \ . s •.  id.  tube  • an  % ■ . • 1 

cur  rent  1 v leading  a 11  ot  he  r si  L’  n 1 ■ > s 1 1 i < tarni 

It.  Employment 

( . ) Manulai  1 urinn 

As  a 1 rr.idv  not  r d.  n ia  nut  a r t u r 1 n c came  a r 1 v to  : 1.1  1 e r r e _■  : • • 

a lie  v,  pa rt  ic  .l.i  r 1 x in  tin  smaller  tnbiita  r\  s*  r>  in.s  xx  tie  r«  next.  • : • 
xx  a s cent  e reel  a bout  xx  a t . r poxx  < r . Sc  1 on  t ia  la  r i.<  r 1 r oot.i  rx  r x e r s s u 

tla  Millers  and  tin  1).  < rt  icld  and  (’hu  . p«  e folloxxed.  it  • ; c h '•.<  s< 

a'taintd  the  intensity  of  tin  indust  rial  and  > .mu  ere  1.1 : < , it,.  «•  r.t  r.< ' a • r • 

t > • 1 la  oain  s t ' in  of  1 he  rive  r and  1 a a t < d alone  tin-  short  1 r t but  a r s’  r< 

I In  p r 1 m ipa  1 streams  1 rom  a m.t  nut  a c t ur  1 n$>  \ : < vx  pc  1 nt  locate  u in  t In 
upp»  r basin  are  the  AshueF.t  and  ’hi-  Sit.ua  r !■  \<  rs  in  New  Hampshire,  1 
tin  Hassnmphii  and  Blai  i-  Hix<  r in  Vermont. 

W tub  industrial  historians  a l r«  >■  that  tin  ri  is  cnerallx  1 : 1 1 1 « . 

t ion  hr t xx  i on  r udm te nta  r \ indust  rn  s • it  the  first  settlers  c •!  a re  u n. .> :i  1 1:  t • 
current  plants  that  mala  up  its  pn  si  nt-dax  complex,  this  .s  not  the  case 

in  the  loxx  c r Connect  icut  h’  1 x i r Basin  xv  he  re  0111  finds  that  metal  x\  t n _ 

x raftsnn  n ha ve  plied  their  tradi  sine  colonial  turn  s.  I'hes>  < c r 1 x si  lls. 
in  I a i t , ha  vc  laid  the  I oitlirla  t 1 on  ot  t . da  \ s ur<  a t tile  1 ha  tin  cl  pi  a nt  s (i  : * : 
products  ranyinu  from  hu  sides  to  In  licopters.  from  pedometi  rs  to  iet  r 
( rail  1 nniiic-s  and  from  mac  hint-  sc  n xx  s to  poxx  e r hand  t .ads . 

T xx  o fat  ets  of  1 tnploy  ment  in  tin  (dmni  c t u 1 it  I'm  r Basin  arc  dtspl.i  \ ed 

in  Figure  IV-  i:  the  i hanging  1 mplox  ment  mix  and  tin  itu  re.isc  111  produc  - 

I I v 1 1 y . 
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Kmpl  oym  ent  in  the  metal-working  t r a lc  . SI(_i  lt  ups  . • anc.  33 
through  vs  rcpri  smt  n2"'  ol  .ill  manulucturmg  employment  in  M.iss.i- 
chusetts  tnd  ('imnectinit  portions  oi  tin  basin.  Kvn  i:  tin-  upper  v alley 
• ■ , e groups  ic count  for  1/  3 of  ill  manufa  tu ring  employment.  Nation  - 
illy  industrial  giants  .ire  to  be  found  throughout  the  area.. 

(2)  Trade 

l:  l i r , . the  last  ve.tr  for  which  data  i - iva liable , wholes  ile  trade 
• ver  31, 000  people.  It  h id  > le  ex<  eedn  g $2  billion.  For 

retail  sales,  the  figures  were  86,000  employees  md  sales  ul  $2.  4 billion. 

(3)  Finance  and  Insurance 

| nee . including  i sura  nee , is  n 1 ; ..  < . Large  empl  yer.  I - 

ur  : :a  e alone  ,,  count-  for  over  S'1!  of  the  total  employment  with  some  40 
home  or  regional  offices  of  insurance  companies  m Hartford  Hone,  and  H 
more  . greater  Springfield.  rhis  industry  pr  vides  imp  rt  nt  iree 
r it  a ready  base  for  invi  tment  capital.  I r exampli 

:t  w.t  s the  fu:  a-.  ,f  tv.  o Hartford  insurance  companies  which  built 
: $40  ,000,000  Constitution  Plaza  and  the  idjuimng  $4,000,000  Phoenix 

part  ol  the  Hartford  urban  renewal  development  program,  when 
this  p r ■ j r i m , e g i ■ to  1 a 1 1 e r i a • i oise  of  liiia  : ,c  i 1 problems  . 

(4)  Agriculture 

\gr  n ulturi  , wnich  was  once  the  principal  means  of  tin*  valley  s 
el  onomy,  1 dec  lining  relatively,  but  it  IS  still  at  important  Component 

• • • lucti  >eing  1 irl  table.  From  1 9 M 1959  full-time 

agricultural  employees  declined  in  all  i ounties  of  the  basin,  tnd  in  19s9. 
full-time  a^ru  . 1 1 . r ■ 1 employment  was  higher  it.  the  Utsir.  counties  located 
it.  .rb.:i.t/.cd  Mas  ichusetts  md  Connecticut  than  . . Vermont  tnd  New 

. : • . . rhe  I960  agricultura  il  yment  1 : lied  • 182 

representing  3W  a!  t h«  total  work  force  It  is  expected  t dec  line  s >me 
y 7 b.  the  year  2020. 

employment  m t:.<  food  and  kindred  products  industry  has  increased 
throughout  tiu.-t  ot  the  basin  during  the  period  1950  to  I960  with  only 
d counti'  bowing  a dec  lint  m employment  over  this  period,  namely, 
Caledonia  .md  !.  ex  County,  Vermont.  Hu  rtiord  Count  v . Connecticut 
h id  the  t igtie  t number  employed  in  the-  lood  and  kindred  products 
i.<li.  try  tot  u 1 1 1 ng  4 , 24  5 in  c dendar  I960.  Both  Hampden  and 
Wore  e ter  ( luntie  M l saehusetls  had  over  000  people 

1/  Stand. i rd  Industrial  Classification 
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employed  in  this  industry,  but  n<  in-  of  th>  other  mun'  ■ ot  th>  ha  in 
h.ul  as  many  as  1.000  employers. 

forest  produet  industries  are  found  throughout  ’h<  bnun.  Over 
.00  wood  using  plants  were  in  operation  in  1 , jn  that  same  year. 

J.dsO  people  were  employed  in  harvesting,  sawmill  , and  planing 
■ • It:..  it  n , 89  • • ■ r < i enee  t 

and  ' employees  were  m pulp,  paper,  and  paperboard  mills. 

1 mpl oy me n t i n t h<  - e . . .no a r y t . . r < s t - ba  ->  ed  i nd  u t r v . : . r o . t e. . 

to  increase  from  over  20.400  in  Pb a to  over  <17,100  person-  in  I'd' 
This  is  broken  down  further  in  the  lumber  related  group  namely,  pr> 
fabricated  buildings,  wooden  • on'ainer  , etc  .,  where  emnl.  .ytr.ent  i 
expected  to  decline  from  n«  . rly  , oou  persons  m 1".  to  ,bout  . 1 
FHe  nui  ter  per soi  , • : 

indu  s t ry  is  estimated  t<  • ini  r • . . from  a bout  . oo  i to  ovr  > , a ■ 
during  the  projected  period.  In  the  paper  and  allied  product-  group 
the  number  of  employees  is  expected  to  ill  rea  e from  10,  ill  . in 
lOcr  to  over  18,100  in  2020.  More  than  o0  of  the  employment  it- 
t r i bu  t i‘d  t o t o r e s t - ba  s eel  i nd  u try  i c on  < e n t ra  t e . ; in  - , ■ , o n s • i r \ : i . * 
facturing . rhe  pul  lli<  t group  1 th<  reatest 

t ia.1  to  i n < rea  se  in ai  ndary  ectors  , it  th< 

c r ea  s e is  likely  to  be  less  be.  ause  < > t increased  atl'oniat  .on  111  t he 
indus  t ry . 

I h e pa  per  and  a 11  i ed  p rodu  < t s industry  is  experiencing  the  fa  s t 
est  growth  of  the  wood  using  industry.  In  19«u  tin  r<  w.  r.  11  mill 
which  us  -d  pulp  wood,  processed  pulp,  processed  paper,  or  :>uper 
board  for  their  raw  material.  Ihe  total  production  of  wood  pulp  is 
expected  to  ini  rease  over  9 times  by  the  year  2020.  Paper  and 
paperboard  production  in  the  basin  is  tl  o < xpected  to  tr.  r.  is, 
about  i times  its  present  level  by  the  year  2020. 

(S ) Services 

Se  r vi  i e m the  ba  mii  i t ol  low  mg  the  natiunal  n.iltirn  g r : i l 

along  with  prosperity  of  the  region.  Receipts  from  selected  -er 
vues  amounted  to  $519,000,000  in  1 b,  ..  Ihe  growth  rate  has  been 
in  excess  of  8.8  annually  tor  ..tin  -even  years  now,  and  is  accel- 
erating. Employment  in  t e -eleii,  ervn<  category  in  Pb 
totalled  27 . 000. 

( i.)  R ei  r > 1 1 ion  • nil  ! . r i ■ m 

[his  i • an  important  part  ,t  tm  . i economy  particularly 
i iic e i,a  t u r a I r • i .a  r i . i •.  » 1 1 ■ ' 1 1 • ) r r • i r . a t loiia  1 ■ jiport  in 1 1 i • - a r « 
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• ■•  • • ■ ' . varied.  Public,  .1 s w ell  as  private  r e c r p a ti oi  1 r ea 

h 1 v>-  been  developed  to  provide  tor  m ■ < r ra  y •!  outdoor  recreational 
ir suits,  rhere  an  for  exampli  1 ' 9 tat 

forests  alone  with  lf>  Federal  reservoirs,  t>->  private  camping  gr  rinds, 

] rtioi  f tv  National  I rests.  - f a total  acreage  f 

Sit).  0110  teres  is  lot.  itod  in  the  upper  and  middle  portions  of  the  basin 
m Vermont  and  New  Hampshire,  with  some  262.  000  ic  res  art  minted 

• r in  Nat  . i rt*st  tnd  2 1 0 11  icre  tate  1 rests . 1 tal 

expi  uditures  of  tourism  md  rec  reatmn  m 19*o  amounted  to  over 
$1  1 s,  '()(),  000  for  the  entire  basin. 

(7)  Higher  Fducat ion 

Higher  education  is  an  me  reusing  e|em*  t •“  • t:a  Co:.:  <•,  ticut  Basm, 
More  t 6 college  r<  t<  t t . For  1 p 1 « er 

2^.  000  students  were  enrolled  in  those  colleges  m th<  Ma  • - u husotts 
portion  ol  the  basin,  together  with  1 laculty  over  1,000.  and  in  the  Connec- 
ticut portion  of  the  basin,  over  17,000  students  w<  re  enrolled  m S 
bools  with  1 combined  lac  ilty  >f  1.200,  all  figures  lor  HR  . 

C.  Land  and  Forest  Resources 

Analysis  ol  the  land  resource  ot  the  basin  used  tor  agricultural 
1 c tivit ie  - , has  been  performed  by  the  K<  • >init  RcM  .ird,  S.tvk  e, 

Depa  rtmc  t f Agri  ilture,  rh<  tnt  1 dei  ■ r 

: ise  i function  ol  - r prefen  ter- 

r e gi  >i  1 1 1 ompe ti t i on , a s w e 11  a s inte r na  1 t ec  hnologic  1 c ha nge s . Dur 
the  pre-war  peri  rl  changes  in  consumer  demand  and  inter  - regional  compe- 
tition wer<-  responsible  lor  tin-  loss  ofagricultur.il  land  in  the  ta-in.  After 
thi  post-war  period  rapid  technological  changes  were  responsible  t • r 
further  decline  it  igricultural  lands,  rhe  futun  gr  ilture  ex- 
pected to  follow  the  same  trend  since  post- World  Wir  11.  A i .rther 
decline  of  40<r  in  land  devoted  to  dairying  is  forecast  m the  valley  by 
the  ye  < r 1 980.  Farm  population  will  continue  to  de»  line  md  ta  rm  land 
will  inc  reusingly  concentrate  in  those  rural  hinterlands. 

Forests  are  the  predominant  land  use-  m the  ( . amectic  ut  River  Basin. 
N’e  1 rly  HO1'  of  the  land  is  devoted  to  this  purpose.  [ he  commercial  forest 
lands  provide  industrial  wood  and  contribute  to  the  water,  recreation  and 
fish  and  Wildlife  res  our  l es  ol  the  basin.  File  rrsourc  e-  that  these  lands 
can  supply  will  be  influenced,  in  the  future,  by  the  pattern  of  ownership, 
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by  the  degree  of  stoc  king  md  comfiositii  ii  -.1  the  timber  tuui-  .« - 
well  as  the  levels  of  tori'-.)  managerm  nt  that  are  ipplied.  M -st  of 
the  non-commercial  forest  land  is  publicly  owned  and  gem-rail, 
managed  for  recreation  with  n immercial  . itting  timber. 

rhe  basii  encompa  - • t ret  i r fori  t typt  . ; ■ < pru  • 

fir  region,  located  just  south  • »t  th<-  C anadia  n border  ir  the  h>-  i uwater 
<.)!  t hi*  ba  si  n , oc  curs  in  : ..  -tl.  li  i gh  la  : ; d s and  lowlands  > . ■ r ■ ■ 1 g r ; . . 1 1 n r . . 
ictivitN  is  almost  non--  <i  tent,  due  to  seven  climate  • eiditi 
limited  accessibilit\  . 

The  northern  hardwood  region,  w lii  h occupies  over  d/s  of  »>•.• 
basin,  merges  with  th<  e 1 ster.  l:ardv'....d  region  located  1:  < .-tern 
.via  s sac  hus  etts  and  no r t he  r t C . a. , . , t . . t . r h 1 s > • . t > r : . . y . I . , a) 

region  has  been  an  important  rec  n ational  are. t.  extensive  t 

cover  is  confined  to  the  roughest  /ones  with  some  .-mull,  r tor*  ~ t *- > : 

1 r ea  s stuttered  throughout  the  • • • t . - r - i r d v. ...  >d  r e g 1 . . ; n . ■ . : 1 . r ’ 

hardwood  region  differences  an-  the  n ilt  of  climate,  . . 1 1 ■ d typ» 

of  trees  characteristic  of  these  c ndition- . ( r op  pr  >d  . ..  t . 1 - . ; - 

centrated  in  the  Connecticut  V .11.  y lowl  . :d-  . 

The  production  of  lumber  1 tin  m. . t widely  distributed  f,,n  • 
product  industry  i th<  . ■ • bei  1 gi  era]  lini 

the  number  ol  sa wm ills,  i It hou gb  1 ndi vid a 1 1 mill  output  has  r : <■  . 

A general  decline  followed  by  a partial  recovery  m,  lutui.er  produc- 
tion is  expected  throughout  the  basin  m.  the  year  2000.  fm-nm  t -ig:.- 
ficant  aspect  ol  future  projections  ire  tin  movement  tin'  industry 
. ..  . : : 11  1 the  It >w<  r portioi  if  thi  1 . rhe  proporti  rd 

lumber  in  the  region's  total  output  is  expected  to  increase  steadily  as 
the  region  loses  its  competitive  position  in  the  softwood  marn't  and 
as  the  remaining  nulls  turn  mon  towards  tin  produ.  tion  of  high 
valued  hardwood  lumber. 

Concerning  the  veneer  indu  try,  there  are  mm  five  veneer  plant 
m the  basin  which  manufacture  hardwood  plywood  uui  container 
ee  r.  Although  1 • ■ 1 1 etit 

products  such  is  plastn  .veil  . competition  lrom  foreign  mar- 

kets, tin-  price  of  veneer  logs  ha  almost  doubled  m the  1.  t ilei  ole 
due  to  diminishing  suppiv.  1 in  deni. uni  for  native  hardwood  veneer 
is  expected  to  m.  rea:  e. 

In  1 9 b6  thi  re  were  117  1 1 1 r nil u r <•  and  a s sot  i.t t ed  prudm  is  plant 
located  in  the  Connecticut  lia  m.  I'lu-  majority  ol  these  plants  ire  11. 
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C 'nnecticut  .md  Massachusetts.  Ov«t  50  " >{  these  plants  have  been 

in  operation  for  nearly  30  years.  The  outlook  : <r  continued  increases 
in  furniture  production  is  promising. 

There  ire  1 t>h  miscellaneous  wood  - ismc  plants  which  produce 
mill  work  and  prefabricated  buildings,  wooden  ■ r. tamers,  post, 

Ling  ndle  L<  ri  palette  bster  trap  etc. . rhe 

demand  for  these  products  is  expected  to  remain  > ui.stant,  while 
others  are  likely  to  decline  with  new  product  development.  Many 
other  products  are  harvested  from  the  forests  of  the  basin,  such  as 
Christmas  tree-  md  Christmas  ornaments,  ts  well  a-  maple  sap 
for  the  manufacture  of  syrup  and  -ugar  produi  ts. 

D.  Manufacturing 

The  Connecticut  River  Basin  economy  remains  more  dependent  on 
manulac turing  than  does  the  economy  of  the  nation,  with  more  than  40r 
of  the  area's  total  labor  force  engaged  in  manufacturing  industries. 
Manufacturing  or  traditional  industrial  ictivity  is  .n  i potentially 
strong  position  for  the  future,  with  economic  production  p<  r employee 
increasing  dramatically.  The  ire  i'-  h:  chi\  - tiled  labor  force  and 
technological  inputs  from  the  engineering  . nd  ienti  fi  communities 
within  close  proximity  of  the  industrial  developments  place  the  area 
in  a very  competitive  position  to  < oi.tinue  its  dominance  in  the  manu- 
turing  field.  < in  the  < ifactui  g gi 

for  more  than  i / 3 of  all  employment.  Nationally  known  industrial  giants 
are  t i be  found  throughout  the  area,  including  United  Aircraft's  Pratt 
and  Whitney  and  Hamilton  Standard  D.\,s  ns  lr.  the  Greater  Hartford 
ri  ivage  irn  imeri  n 1 ..  . tarrett  in  M 

trii  nd  Jon<  . r ■ • t few. 

Personal  income  derived  from  ma i.uia < tu r mg  was  the  largest  element  m 
the  basin's  per  capita  income  and  it  wa  - -.8  " above  the  national  average 
. : . i ■ ■ < . W h i 1 e t he  bu lk  of  t h e p r odu c t wa  nc  e nt  l ted  th<  • 

ern  States,  especially  Connecticut,  value  added  exceeded  $.300,000,000 
in  the  State s of  the  upper  basin. 

K.  Servica 

Kmployment  m th>-  broadly  defined  -i-rvicc  sector  is  an  important 
element  in  the  basin's  economy,  averaging  B.  of  total  employment, 
in  lddition  to  some  <37,000  jobs  which  ire  av  Hlable  in  tin-  selected 
service  category,  rhe  growth  rate  in  the  service  area  continues  at 
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m.t:  . : i p. r i : L-  employment  r : 1 . t i • md  nrojec- 
tll,:  ' •*>  1 •>«'  • •: iti : importance  ■ u h tin  . . t ,r  t J;,  i ; . . 

' ■ : ' • • • • 

' : ‘ ' ' ■ ncentratiot  f workei  • . , • 

■ ' • tructlO!  : • • • : . : 

1 r 1 : ' • i (id  Inis  i;. .•  i • <i  pr » v 1 1'  «■  rvu  t.i : . • . it  t • 

rt  • t . r ■ t i r.iin  - 1 r , . . 


im- 


I < ■ ! C 


''  pt*  r ' I'  i miii  i the  is  hi|>he  r t : t ii  • t • , t t ! • ; ..i  ,tl< 

: 1 > xpi ->:t»  i to  reman.  n ..  I • .t  al  :>e  r • pita  . m ,m..  . • 1 •-  . i A ; 

: r ■ • 

:•  r ; . >-d  t r.  .rn  m.i  :rit.u  t .ri:;u  \n  i - l r ae  t . 1.  rt.  • t 

me.  Value  of  product  added  th«  ■ 

..  ' ' • • ; 1 •>  the  t year  foi  fu  lat 

1 r-  . i 1 til'  l r > l.  i l ;t  i r >t<  I 

I'!.-  weekly  I'drmtii;-  it  tin  nia  nufac  turi  :.c  n-i  ..-trv.  ,md 

figuri  .'.tried  it  $9£.  0 

: ' l . ( : ' 1 ■ t . . t . i : n ; i » r i • ti  : t ( i > I ' t 

tt- . 1 i . ■ • N< • ' '•  ! u . : ■ . i : i v • ■ r u > , . 

‘ r 7 ■ ill1.111. 

N'M  in  imp.  .rt  t -..  »•  of  uh  imu  wa  - tii.it  derived  :r  • trade  .vhere 
'.il . s ].  i-i  tor,  it  h.id  .it-  «*m  eedinc  $2,  son,  n"u,  non  md  m 
the  ret  ctoi  les  of  $Z,  4 . ] rru  i from  t 

roa  ed  service  sector  clu  finance  and 

tm  ..  tu  ,•  i major  . lcmei.t  in  tin-  p<  r i lpit  i uh  . .nn  . .1  t . b . - .md 

■ rt  :i  ilarl-.  i:,  tin-  lower  portions. 

i mov  ip  - tre  mi,  tin  import.  ...  : ,ipr:«  ilt.re,  tor-  -trv 

• * - 1 d recrcatioi  /vry  ippari  t . . »r  . ■ . i < . i • • . 

• " ic<  ect  • rat  . ere  i consider.! ble  vari - 

1 1. 1 1 . : i : 1 1.-  i\  e r.i  m level  • >1  i ipit.i  I ii.ve  tr.iei.t  i . . i on  i : , . r . 1 1 firms 

• t 1 • tin  . ppe  r if  . lower  p .rt.  • : t : . . 1 • ; • . r < • t : ole 

i ( . rt  tor  <1  C . ..inly , Connecticut  leads  all  t ..untie  in  tin  ba  - 1 ■ , u it  h in 

I 

• o.uity  verage  in  . ither  M.i  sat  liUsett..  or  Conm-t  tu  ut  less  tli.m 
i ' b(J  while  hy  contrast,  in  the  northern  two  States  unit  tour 

’T.lle  , ill  . whi<  h border  Mas  ••  thus  ett  s , either  meet  or  .-  weed 

t i ti  V 1 * re . 1 he  | owe  t »ver.i  !*.  capital  i:.v<  tllient  . per  commercial 

farm  i found  m C .os  County  N«-\a  1 la  nips  hi  re. 
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I iii  .1  vi-  r i g<  iiii  i it n i p<- r l i r n i h«i  ' i nt  r • ■ i - ' d ind  with  ;•  w ■ • \ , • p- 

; , i ■: n i : hi ghe r m M i ■ i«  h.i  • • r.fl  ( tic-it  < • 1 1 < 

Ir  1 ‘ ‘ 1 1 : r < ■ ‘ the  live  hi  s i n . •••.:  1 1 • 1 • •>  ated  i : C nnectn  it  h ■■  ed 

...  . er  fa  rm.  ntr 

•ut. tv  ivr.tg«->  iri  th<-  other  three  St.it*  wri-  » i» f . r xim  ately  $i  800 

• ■ r 1 r :ti.  t.iii  1 1 .mi  C unity  in  Ve  m - . t : • . t:  ••  - in  c.u:  t ; • . tin- 

• ■ rtl. - r t \ ■ St.i 1 1 ■ s with  in  average  ir..  ••m*-  »1  $2  900  per  l.irtn.  J'h* 

. r . • • - rn  c ral  M : ■ - . 

: . it  $t  *.  25  i • M ■ - ii' hi.  ■ 1 1 >n2.  1 ' i Wv.  H urip  ■ 'a r<  - , ■ : - 1 $b 1 . ou 

i V ■ r : : ii  i:  t . 1 r*  wi  ri-  • . o()7  i . : ; inn  - r ial  farms  prod-;»  :-.g  tin  .i 

it  ■ i r . 

I ■.  . t r i - 1 , w i g*  rate  m t he  u,  md  i n.dri-d  indu  trie  ■ sir-  r<- 

rt ed  i 1 9 66  I ie  $1  1 2.  34  1 t . it  $1  . n M 

.it!  i : 1 1 i New  1 1 imp  - in  rr . 

I'  i prim.irc  i . . r * t - l».i s • * <i  industries  *-niplc>v»-d  10  400  people  in 

rned  over  $57  ral  • . 1 pet  eek.  rhesi 

• 1 . • r i • i.ippioi  products  valued  .it  $-17  000,  <>00 , sir".  if  w ich  i .ime 
from  p'.p<  r .md  tilled  products  mills.  The  value  added  in  primary 
: • 1 1 . . t . r f : mounted  1 1 ■ $ 1 Otl , 000 , 1 100  wh-  i o ts  we  re  deducted  for 

\ 1 1 1 .•  of  • tupim  tit-,  t tid  fuel.-. , i hemic  1 1-  md  other  items  that  went  into 
f tl  . rest  iustry 

; , . i ■ < er  $9 1 . r a bout  $9 1 . 

...  luct  lued  at  over  5 l er< 

■ • i ; • . . - 1 r . Value  added  amounted  to  $180,  00o,  000  ot  wh k !.  2/  3 

|.  • pe  r i : d allied  pr  aim  t . 

\ r e v . e • jI  the  mediat.  me  tne  ii  t : e exptru-nu'd  work  force  in 

1 1 ' ■ ■ i - I.  ws  a . insider  a hie  \ i r ii  tie  i .is  ! tvpe  it  teti\  it  \ md  ba  s in 

I. M  it.  : . 1 r example,  a . .a  sin  averag*  i:i  I * 7 ■ .1  workers  engaged  in 

II.  1 • it.  I t . r 1 : g pursuits  revealed  tney  .-.ere  e.trt.tt.g  $M 1 . 50  i week,  itld 

1 o, ! thm  had  risen  t.i  J'is,  ot)  p,  r w eek . Those  workers  engaged  in 

i • 1 * ■ • ri  ea  r ning  5 .01  per  werk,  with  an  increase  to 

: ’ ’ . ...  . 1964.  : r i imp  r i purposes  mnu.il  average  week- 

. . ' i : mg  ii  the  sp  ritigl  ie  Id  - Hoi  vok  e Standard  Metropolitan  Statistical 

\r*  ' i : . 1 * * *>  7 ! ' • r w orker-  engaged  in  t . ■ utaeturing  w is  $.s0.  4 2 , md  by 

*64  to  $99.  11.  Whei  l if  t »'a  n County 

i n Nen  II  imp  hi  re  indicated  that  it.  I * 7,  those  workers  engaged  in 

: • • • • : $70.  • • . : . ! " I . 

workers  m Sullivan  County  engaged  in  the  ervue-  scitor  were  earning 
$s  . 50  p<  r w<  e,  in  1/57,  md  $ti7.  00  in  1964. 

I-  tgure  1\  i fi  i s pla  . s ha  s i n p 'pula ' . on  and  pe  r s ona  1 tn  on :«  during  the 
s'  d . pe  r i o*l 
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A v e ru  ges  i re  really  we  1 ght  < d 1 1 ^ .res,  ti  >■  r r-iur e it  would  follo-A 
tii.it  tlm  SMS  i r c t >f  Springfield  st  • .Id  t i%  ••  « .r>  ..td<-r  base  and  m i x 

■ it  dll t ••  r r nt  t v pe s 1 '!  mdu  -tries  1 nd  could  reflect  I >we  r tiyurrs  ti  in 
in  .1  lin  .tit*  wIuti'  iii  iii  it.irtiiring  mini.'  r«»-  - p •- < iti-  illy  oriented  :•»- 
w.t  rds  uni  ■ -r  twn  types  it  high  valued  piu.dmts.  A m .r<  ippropriate 
1 11.1 1 y s 1 s would  appear  t ■ ■ 1 . <t » » * t r ■ *rr»  tie  ; I . > : . . 11 1 in.  me  ra  • ye  iiuvti 
fable  IV- d . Itndleits.i:  a r r.i  y : d 1 1 !<  n • , , 1 1 it  1 1 1 , r t : > 1 < . r 

B.tsin  St. ites.  V.i  riant  <•  n w 1 u*  » p«  r rke  r s tppr  •.  u»at>»ly  $ 1 0. 
r i ■ ■ -.  ,s  per  week  depending  on  loiatmt  . Ii  t • • t ■ 1 • 1 • . •Tt-un 

pr  ofes  s lona  l ac  1 1 vities  , such  ■ pub.  u idtn,  str  * 1 1 • »:  v t r . 1 . ••  is  quite 
mall.  It  cat  ilso  b<  ti  t it  1 turn  < M 

sett-'  ti-.d  Connecticut  t r 1 - 1 • 1 t 'j  . r»  ••  r • ti.  1: 

m tin  npstre  ini  St.it e - . 

A further  point  of  intereit  . - • r • tie  n.  •.  1 , - ; • ! ti.*  i.m  ..  . :: 

tome,  and  for  purposes  ot  dem.»n  t r it..  1m  Sprmgfie Id-Cnu  pe>  - 
H'«lyoke  St.1nd.1rd  Metropolitan  tit.  1 1 • n (■■■-•':  u 1 ••  < :.» t-i 

derived  trom  the  hmer  Pioneer  \-  1 1 1 < i • _ . • 1 i i . 1 • . : . : . c A gent  v)  is 

shown  in  I able  IV- 3.  I .he  m.  hum  • . • : s r > . . rt  e d .1  s 

}6,  vith  1 : ■ . t the  town  of  L 

meadow,  lot  ited  on  tl.e  suburn.i : trin.e-  • • . Ms  A : : t»  - th.it 

more  ti,. m H-l"'  -t  th«  iamilie  t n 1 • . it  . • . r*  ••  . mure  v e r 

$1,000,  ind  it  I'  i-t  - ■ i t ; e 1 t: . 1 11  . t:  ■ rri«  t $ 1 1 1 1 ■ 1 1 • ■ ; 

. >ver. 


G.  I r.i  i.sp.  .rt  ti  >n 

A rul  network  lir.i*  s the  prm.  1p.1l  . 1 - mm  • . . 1 1 • - • • n t. 

..tlier  md  t • tin  rest  .,|  a ; ngl.i : i is  a « ’ • . r 1 1 • ~t<  rn  p r - 

t ion  of  tin  United  St.  1 te  s 1 : . ( . n 1 r*  - on  1 • ■ 1 

limited  111  tin  lower  valley  lit  : i . rt : r . ’ 

New  Haven  on  tn*  I’ei.n-Ci  i.tr.il  |.  . . • r ! r>  1 yi.l  - e r •.  : . >■ 

is  available  throughout  tie  < - n ? 1 r • re,  : . 1:  1 litl  •:  l>  tie  } ’• 

Cent  ral  Railroad,  tie  re  , r<  opr  r tl  . tl  . ti  • !»•!  'It.  ti  it  • e u 

to  till*  liostlili  Iiul  Millie,  tile  Cl  r • : 1 r I • ■ 1 I ..ell  f Natl  I , .1 

the  Canadi.it,  P.n  i iu  R.i  1 1 A t y 1 ■ . • . < ' t t : ’ . : 1 , n r ••.my  n i g 1 

Way  systems  serve  the  reg». 'll.  I 1 I I • 1 1 . : ,t ' I tit'  . . U ■ . A .1  y s 

name  ly  I-W  1-84,  1-00,  n d 1 v*  • ■ 1.1  in.  1 r.iv  ••lime 

in  .1  no r tli - s outh  di r ei  tion  1 M p.i  r.  < tie  t . - t : .t  R 1 . e r 1 : 

extends  t rom  R 01  k y I 1 1 1 1 , ( n:  • ■ 1 1 . , .1  • 1 ••it.  V ■ rm  ■ .t  t r a <li  - - 

t.mce  of  10-1  miles  of  whu  h a Ireu.i  . 1 ) 1 ■ art  1 omplet.  <l.  it 

then  runs  up  th<  pa  s sumps  n Ktver  t.  : • V ■■  r 11 . . , • t . it  -> 
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MEDIAN  1NCOM  K OF  I ARSON'S  BY  INDl'S  1 RY 
• ; I '•  > LABOR  I OR< ' E 

1959 
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FAMILY  INCOMK,  SPRINtiFI  Kl.D  A R I 


w .1  v to  Derby  Line-,  Vermont  it  the  Canadian  border.  Of  the  four 
interstate  high  wa  vs  1-9  9 and  1-90  ire  c ornplet  e-d  at  the  present  time 
and  onl\  a small  gap  remains  in  1-Hd  to  t h • ■ west  of  Hartford.  Inter- 
state 1-91  is  completed  m Connecticut  but  has  one  10-mile  segment 
missing  in  Massachusetts  and  work  is  under  way  at  present.  It  is 
open  to  traffic  in  Vermont  from  the  Massac  husetts  border  to  White 
River  Junction,  Vermont  where  it  intersect-  I-h1', 

One  other  interstate  highway,  namely,  1-93,  which  runs  gener- 
ally north-south  in  New  Hampshire,  up  the  Merrimack  River  Valley 
enters  the  upper  part  of  the  Connec  ticut  I',  tsin  it  Franconia,  New 
Hampshire.  It  will  eventually  intersect  I-  -1  at  St.  Johnsbury,  Ver- 
mont. 

Other  limited  access  highways  located  wholly  or  in  part  in  the 
basin  include  Connecticut's  Routes  Z,  9,  and  IS,  as  well  as  portions 
of  Massachusetts  Route  Z,  U.S.  9,  U.S.  Z0  end  97.  In  addition,  this 
excellent  expressway  network  road  systi  m is  supplemented  by  a 
secondary  syslvm  of  highways  which  varies  from  excellent  in  the 
north  to  good  in  the  south. 

I o balance  out  a fine  transportation  system  the  basin  supports 
one  major  commercial  airport,  namely,  Bradley  f ield  ind  three 
regional  airports  all  located  in  the  basi:..  Bradley  Field,  m Windsor 
Locks,  Connecticut  serves  the  Ha  r t lor  -Sp  r l gfie  Id  area  md  provides 
service  on  seven  major  airlines  to  other  parts  of  the  nation.  The 
Lebanon  and  White-field  Airports  it  o :.!  r.il  ir.d  • .rthern  New  H unp- 
■ ire  serve  the  New  Hampshire  ■ t rl 

The  Barnes  Field  in  Westfield,  Mi-  -a<  isetts  provides  limited  pa  s - 
senger  service-  for  central  Mas  sac  h u s e-t  t s . 

Othe-r  airports  with  commercial  !u  1 1. 1 1 < me  lude  Brainard 
Fi>-ld  in  Hartford,  Connecticut;  Orange  md  J urt.er-  Falls  Airports 
in  Massachusetts,  Claremont  Airport  in  \V  a Hampshire,  and  North 
Springfield  Airport  in  Ve-rmont.  A lurg--  military  m-tallation  it  West- 
over  Air  Forc  e-  Base  is  ilso  located  in  the-  basin  it  Chicopee,  Massa- 

etts.  I ransportation  via  the  river  is  afforded  by  a 15-foot  c ha  ti- 
ne 1 which  is  maintained  from  Long  Island  Sound  to  Hartford,  Connec- 
ticut fejr  a distance  ol  5Z  mile-s.  In  l9bH,  wate*r-borne  commerce  on 
this  c hannel  totalled  l,b9Z,000  ton  (see-  Appemdix  L for  furthe-r  infor- 
mation on  the-  navigation  projects). 
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11.  !•  costing  Wat i-r  ind  Rt  dated  L,«  r.-t  R<  - • .w  i • < D1".  ’dopm*  it  i •• 

Progr  i m s 

W .i t c r r r i ' • ci • v <•  1 < ipmc  nt  s . > i . a r 1 1 ei  t \ t r.<* 

Connecticut  River  Basin  and  .»tt ***-t  to  it-  m«- 1 rit\  1 r . . : . . • ad- 

mai  • • ■ : . I exampli 

■ : d.t m - wh i c h h.i  v*  !»**»• : 1 "alt  i ■ ■ r • n irr  r,  • >t  :>  i rp  ••  . '■  •- 1 

■ pi  t . f th< 

these  dcvflopmor.ts  ha  v «•  long  sir..  >•  .'  '1  t •• . r t>  ■ ■ ir;.  • 

In  sum i*  instant  e*  they  pr*--*  :.t  .nt  r.  r>-  c*  ' '■ 

useful  t esthetic  p-irp.  ,i.i  well  as  pr>'Vidt  ■ 

lies.  rh«  greater  imber  tr<  i ' th< 
ception  nt’  those  major  hydro  .nits.  Tins  • , t : • nr*  .*  t 

the  more  tctive  category  programs  who  ar>  nr.  d ..  i:  i_  ' ••  • 

merits,  ■ - relates  to  land  tr<  itm>:.t,  « < • ■ r * t . water  ! r • • 

tion,  11'  >d  control,  hydro  p.  .w*  r,  and  : .tvig  iti 

1.  Department  oi  Agriculture 

rhe  Public  Law  sfc>6  program  provide-  lor  watershed  prot*  t. 

. • the  upstri 

Soil  Const rva tion  Servici  vith  t ■ fr  thi  . . . r<  tr 

.......  .....  ...  j 

hed  i ect  i the  initial  pi  • efori  hannel  impr  ement  r 1 i 
, ; . : r eta r ding  tructun  ire  va luated.  It  tin  >nn< 

Basin  II  PL  hot*  projects  have  :.<•*•:  completed  or  . re  inder  >tr  i‘  - 

tion.  Ml  f thesi  l ect  inclade  land  treatment  m tr*  9 in- 

c lu  h technical  as  lstance  fund.-  to  iccch  rate  land  tr-  itnieut.  Tvv 
the  projects  include  channel  improvement  inly,  and  > project- 
chanru  impr  ement  n < im binat  /ith  fl  t l i 1 rd  t : 1 • 

In  the  1 ects  there  3 i l i t e - r eta l 

tu  r e i iiic  1 udi n g t ora  g*'  t o r r ei  r ea  1 1 ' ' ■ tin  < n<  1 v.  1 1 dl  1 1 e , > t e r i pp  i \ . 

t nd  v.  ate  r qua  lit  y . 

S'  il  Conservation  Servo  ••  ha  entered  into  m a greern*  : . w : t !t 
local  * oris  e rva  tion  distru  ts  » overing  th*-  entire  basin  1 i implement  * 
cooperative  conservation  operation  program  providing  tor  -ail  sur- 
veys, planning,  and  application  of  , ■ >:  er\  ition  measures  on  private 

lands,  is  well  as  assistance  m resource  planning  and  development  in 
nities.  Technii  ' ' ' 1 1 

■ perator  . .'  perating  with  soil  omscrv ation  di  tro  ts  m tin  applic  ttion 
. .f  n*  • (led  Con  I - rva  1 1 on  pr.utu  ■ mil  p r ope  r land  Use. 
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I 1 ' < th  ree  r • soin  <•  . :i  s e r v 1 1 1 on  and  deve lop- 
! .i'M  pr  • • j ♦ • v t > been  i .it : rized  i r .per.it  :oi.s  the  North  Country 

H ' 6.- 1)  i’  t \ ••  ring  1.2  million  u ri's  ol  land  in  C<os  and  Grafton 

Hint ic  N>-  Mumj»-:.;rt  . t K «•  Pastern  Co:. net  tic  it  RC«i  D project 
i - v.- r.  :.g  2b,  1 "M.1  . r<-  • t land,  and  the  Fast  Central  Vermont  RC&D 

' ■ W . 1 1 ! ■ . ■ : t ' . In  additi 

1 ’ • i • r i 1 :•••- I-'ran.-. lm  RC&D  project  i:i  Massachusetts,  covering 

ently  bei  ed. 

C operative  St . 1 1 t r •.  1 lorestry  program  has  been  under  wav 

! r :1m.  t SO  years  in  t h < basin  and  .over-  til  State  and  privately 
• 11  ri  : i ■ . . Annual  forest  i reage  burned  ha  di  reasi  1 sub 
•t  • tit ia  11\  since  1 ‘17  from  an  estimated  id , 000  at  res  to  less  tha n 4.000 
■ pe rati ve  forest  . • ent  program  providi 

technn  il  l restr-.  osi^Unce  in  the  production  and  marketing  of  forest 
or  .da  ts  with  the  pu:  pose  of  improving  management  on  small  forested 

l th<  ' ' m roci  r 1 ry  forest  products. 

I rest  management  on  the  <*23,  000  u ro  of  land  currently  in  State 
fore  si  ■ thi  nder  Stati  lir  ti  pr  rams. 

j.ttiui  for est  enl  iltiple  use  pi  ram  f the  White 

ii.fi  G re  .'ii  Mountain  Nitional  Forests  prcvid.  timber  production,  recrea- 
tioi  • wildlifi  ibi tat  improvement. 

■ 1 y r i . . t ; - 1 a bi  1 i tea  1 1 o n ■ . :id  C .tv  it  i. Srrv  ..  c programs  p r o - 
•'id.  in*,  entr.  e i . .st -sharing  assistance  t<>  rural  landowner;  carrying 
out  approve.  oil,  w .ter,  forestry.  r*u  r-  ati. -n , md  wildhte  conserva- 
tion pr  i • ia  ••  i ■ * assure  the  wise  use  p r >t ec  1 1 • >n  i nd  ma na  geme nt  of 
rur.i  1 la nds  . 

Farmers  Home  Administration  Program-  include  emergency  Loans 
t i.  rins  be  i ■ i u s . • ol  drought,  fa  rrn  - opera  ting  loans  to  small  lirmers  un- 
. 1*  to  receive  i r edi t from  other  -our.es  1 oa ns  for  rec r ea t ion  fuc ili - 
ti.-s  forestry  practice-  and  rural  housing  loans  t.<  h.*lp  farmers  .c- 
• •V.  irnprov*  la  rm  land  , md  loans  lor  oil  conservation  practices. 

I ni  agency  may  also  make  loans  and  grants  to  provide  water  sup- 
pli."  ..nd  sewage  disposal  f.icihtie  in  rural  ire. is  with  population  less 
t s , - ill.  Seventeen  ipplications  have  been  submitted  by  towns  in 
• ' ' -'.a  si  i.  I r loans  and  grants  under  th  i authority  and  are  awaiting  ap- 

■ ' loans  ind  eight  development  grants  h ve  ilready  been 

m ade  1 : . 1 1 . <•  b a - in. 
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I ' . > i; >•  t .1  , . i drt 1 1 mi  st e r s It mc,  p r ov  1 s 1 ' >: i s ■ it  Hu  f >1 i<  ! . a 

h - • 1 1,  r.  ■ 1 1 g : m •.  n ■ .m.i  1 1 ! i • ■ I 1 oca  I - :i'  >n  - o n : , g .rgani/  st  ions  rn.s  y 

><••.  if  1 . . i : . t<  • f l no  : . e .i  part  *t  the  non-  Fede  r.il  <■  ■ < - ■ t 1 < ■ r 1 1 gi  Ij]  >■ 
nuMSurts. 

Cndpi-r  stive  e \tension  programs  i;  i^rn  ult  in  , tor.stry.  home 

■ ,jv  , s ti  « 1 rur  il  v ••  lo|>m»*  i.t  are  pr<»\  pied  i:  t p.i  rt*i<T -hip 

undertaking  between  tin  Department  • •:  Agriculture  Ji.d  t mdividua 1 
Land  Grant  C lieges  md  Universities  <mfl  it.  < ...p.-r-sti  v.  :th  1<»  a l 

government  imI  pc.  t » 1 > ■ . J’iie  Land  Grant  C • ■ ! L < ■ - in  t ■ ■■  r -.Hot.  wit  • 

rti  ’ ■ iltut  conduct  rescar  t i pr  Len  i 

:mpnrt.i!iCf  to  th.  State  and  th<  nation  a s well  ! - provide  leader-.!  ip 
tor  edut  ation  pr  it.  ran.  in  r ira  1 ind  urban  ire...  . 

Th<  Agru  ultwral  Re-  .•  trcli  Service  conducts  research  related  to 
production  utilization.  m rketing  of  agricultural  products,  and  soil 

■ ter  . it  ! > conducts  regulatory  programs  invol- 
ving tin  ■ : t ■ r ■ • • : :•  nt  .f  plant  and  n.itnal  quarantines,  pesticide  regu- 

1 • • • - - • 1 1 and  p>  . t s >1  .’nil  a - a ! : . . s n ! . 

; ; . a*  . R • ~ ' a rc  I;  Sc  rvu  e b * - a pr  ima  r y respon  - ibility  mr 

(epartment  <>t  A gr  icultu  re , 1 he 

S#  rvi.<  pr  * - e.  . t . \;»e  r* . • to  mam  of  the  regional  develop- 
ment *rg  »ni/  ti  h • i r«  o 1 1 v • • inland  r« in  «■  man.t  cement 

anti  p ! a t . ! . i : s a . 

[ tie  Rural  Kl«a  t r 1 1 . . »tl. 1 J r jam  is  limited  to  the  State  s of 
Vermont  and  N«-vi  ilamps tti r«  i.-.d  l.an.-  money  to  variou-  ••lei  t ri»  1 1 
cooperative  to  f 1 1.  i nc  • • the  , .instruction  of  distribution  lines,  a well 
• : 1 related  t ' to  12  rut  tomers. 

At  th<-  State  did  bu.tl  levels  there  ire  .i  number  ot  agencies  in- 
volved in  land  and  water  resource  pro  gr  tms  related  to  igrii  ulturi  . 
These  include; 

(1)  Conservation  Districts  - which  are  organized  political  sub- 
division1 of  the  State  (generally  organized  on  » i • • inty  basis)  autbor- 
i/ed  to  extend,  on  f pie  t ..[  owners  i ad  ope  rat*  *rs  1 land,  the  as  - 
; in<  •■  net  < ry  t • < . i rry  out  an  effective  const  rv  iti-  pr  ■.  n . 

Conservation  Cor 

wb  u h lot  .1  levels  ol  government  become  involved  in  land  use  plan- 
ning and  p > s etl  i in t i.i  1 1 y i n Ma s - i c 1m  s ett  - in  I '*‘>7 , and  in 

IV  -25 


i ,tin<  tu  nt  1:  1 > f ■ 1 , i-i<1  i:  Nev.  Hampshire  in  196?.  The  Conserva- 

tion Cwniius''i"iis  review  open  space  development  plans,  tnd  co- 
ordm.ite  activit  ,,v  <d  •»!  of  fit  lal  bodies  organized  for  conservation 
p ; rpose  They  ret  eiv  t» i its  of  money  i nd  property  in  the  name  of 
the  city  or  towi  -,vit!i  such  gifts  managed  by  the  Commission.  They 
: . rgt  t t eep  an  i tory  opei 

areas  within  the  town  or  city,  including  land  owned  by  the  town,  city 
,,r  State.  They  also  keep  in  inventory  of  all  open  marshland,  swamps 
a nd  othc  r wetlands  . 

( •')  Other  Programs 

I he  north'  rn  10  counties  in  New  Hampshire  and  Vermont  are  or- 
ganized into  the  so-c  Tied  New  Hampshire- Vermont  Kconomic  Develop- 
ment District.  This  program  provides  proposals  for  development  of 

V 

ijualifa  itions  for  various  forms  of  financial  assistance  and  grants 
ler  tht  Lopnm  t Administration  of  the  U.  S.  Depart- 

ment of  C ornrne rt  e. 

d.  U.S.  D'-p.irtmciit  of  the  Army 

It.  t ,rp  >i  l-h.  gine  e r s ha.-  completed  several  projects  in  the 

navm.iti  • '1  iri'.i,  I he  main  stem  of  the  Connecticut  River  has  from 

<•  i r In  - 1 o!  .Mai  days  '"••••  principal  means  >1  access  and  egress  in- 
to tin  valley.  lli'-  earliest  reports  on  commercial  navigation  were 
ni-i'li  r.  - -7  vh'  it  a n-i  oirmu-nded  that  » channel  be  dredged  A00 
feet  ' t thi  trance  of  the  river  at  Old  Say  brook. 

I'ser.  .i  r*  9 existit  g 'iAigation.il  projects  in  bt-n-.g  in  the  Connecticut 
K 1 V<  r and  they  are  a follows; 

( 1 ) \ 1 -foot  • I.  I : a - 1 at  III-  in  low  water  A 00  fe  rt  wide  from  tiie 

(•.oath  'o  the  L-  m*  r nlro.i  ridge  md  then  generally  1 50  feet  wide 

t • i Ha  rt  ford  for  i total  distance  of  mile  . 

(.*.)  \i  1 1 - toot  rli  i'.:,e|  1 1 1 1 ■ e t a « t i»*  from  deep  water  in  the  river 
to  anchorage  at  North  C • a ■ it  old  Sa y brook. 

( ) | V.  I . am  ho  !"  a g I-  t fe  et  and  1 1 1 1 - '■  t deep  in  North  Cove . 

(-1)  Two  rip  raj>  jetties  at  the  mouth  of  the  riu-r. 
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kes  and  t rainit  ry  works, 

( »>)  A t r.'i  i tu  ng  diki  ..  f eet  1 t rl  r d. 

(7)  ■•.  i .1'  -.el  H !«'•!  deep  aid  7 t • t ’.<!•  i:  tin  i l ght  Mil**  River 

! r ■ • : i tin  (.  it  •<>!.<  it  1 . • r i - well  ha  l :i  .i  :.r:  wici.ora  ge 

it  Hamburg. 

(s)  A i entrance  ■ Iwiin’l  n feet  deep  . generally  60  t « • • ■ t wide,  to- 
geth*  r Ait!,  tuchorage  i : i Wet  lv- r > tield  C"ve. 

(u)  A c Iwntic  1 1 !)  feet  deep.  generally  100  fed  wide  it  F.s s ex  tu- 
gd h<-  r -A  it:.  i m h r i g ’ . 

1 !,•  Corps  . »t  Kngm*  • r ••  <m  Hug  prt  t - t->r  tl  od  control  im- 
jiriivcim'iit  rcpre-ei.t  i 1 1 . ■ ■ - 1 : i . • ;.t  ■ ! < **.  • • r $180,1)00,000  it.  the  Con- 

it  River  1 . ' >pr  matel  $12 

; accounted  i r m It  mrge  flood  • trol  rfscrvoir^,  mil  $30,000,000 
liot  >tfd  it.  i ‘.(■rim  nt  lot  1 1 p r ut ec  1 1 ■ : . wo  r k ■ located  along  the  in  tin 
tt-tii  • the  rr.'-r  i : d pri  ncipal  t r . n lt.i  r \ in  . (S<e  I'  i 01 1 IV  1 . ) 

I in  projects  not*-'!  in  tin-  1 . i tt *•  r I'abl<*  IV  1 art-  th<  result  of  > specific 
. ti.  natation  report  a :.m  - . 0 - ei ; i in  i.l  ! f gi  A iti  • / • i ' i lfor  cod  by  Onmi  - 
h . - Bills.  1 hey  ire  : * < >t  part  of  on-going  programs  such  t-  ir-  ac- 
umpli  i.f-li  r ti  • .!'i-  Author  it-,  of  tin-'  1 *48  Flood  Control  \«.  t,  as 

mended  Publ  874  • ngri  . t rity  pr  ides 

hr  r .-tier  •.  1 as  - . • t t .ci  i : projei  t - winch  • an  i a-  f c - com  ic  1 1 ly  justified 
hut  is  limite-i  t-  $1 , ooo.  F-  i*Tu!  participation. 

3.  Priva  <•  Power  Developments 

Bv  far  the  liryi  t inv<-stin«-i  t m water  resource  dev  el  ipment  is 
presented  in  th<  Iroelecti  ctoi  ere  I paratt  Iroelectr 

iroject  ve  bet  ti  ted.  (See  A pp«  ndix  1 - I a : l<  !) 

4.  State,  l.o.  al,  and  Private  De ve lopim-nts 

rhere  n a tin  s-r  mv<  -.tinenl  it  wati*r  - uppl  v lacillties,  the  largest 
, ,i  which  i - tin-  M*  t ropolita  i.  Or  t r ii  • C mm  i-  ion  at  Qua  hhin  Reservoir. 

• ......  ter  t ' 1 . - nd  regard  ze, 

i tht  Met  ropolita  n I)i  - t r . c t C.otnt  tit  nl  ll.irtl.ini  Water  Supply  Sys- 

tem, followed  by  tin  Springlteld  Water  W irk  ..  I her**  are  several 
other  medium  ~i zed  unit  * < 1 \c  . t e r u pp  1 \ such  t . Holyoke  Systiun,  the 
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\\  ■ tfi*  .•!  W 1 1 < r System  and  numc  r<  .smaller  units  whi«  h serve 
1 1 ' i i v i < i » i 1 I av:.s  and  munic ipa  1st ies  . \dd  t 'this  array  of  invest- 
ment the  -«•  monies  invested  in  collective  sewer  systems  , and  one 
ai  appreciate  the  several  millions  >1  d liars  that  have  been  in- 
vested h.  tin  public  u.  water  resources. 

\ttf  • tion  is  directed  to  Appendix  J which  presents  those  in- 
■»  i -tment'  n w > ter  resource  projects  t ice omplished  by  the  four 
i it.  States.  In  tddition,  there  art  . inside  rable  monies  invested 
. the  private  e,  tor  particularly  in  the  industrial  and  commercial 
lr  lit  v . rei  1 ■ tur  < the  >ubli<  ector.  rhese 

date  bai  k t . the  initial  periods  ■:  historv  when  the  itilization  of  the 
Mill  Acts  were  popular  and  used  is  a principal  means  of  obtaining 
natu ral  tei  ver  for  in  r ra y f i trial  pursuits . 
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CHAPTER  V 


Section  1 - Measurement  Tools 

A.  Projections  and  Lononiu  Indicators 

Managertiont  i oni  option  draws  upon  a planners  idgment  and  ideas 
gained  through  past  experiences  and  from  projections  and  trends  com- 
monly referred  to  as  measurement  tools.  In  simplest  terms,  a water 
resour,  es  study  can  be  divided  into  two  broad  categories;  supply  and 
demand,  with  the  planner  committed  to  reconciling  the  two.  The  sup- 
ply represents  the  resource  itself,  be  it  a man-made  or  natural  res- 
ervoir, or  a groundwater  aquifer,  or  simple  open  space,  whereas 
the  demand  represents  those  desires  for  the  resource  as  expressed  by 
the  people  through  past  trends,  as  well  as  latent  desires  and  assump- 
tions as  to  future  individual  preferences.  Since  demands  are  directly 
the  result  of  population  judgments  have  to  be  made  as  to  the  future 
magnitude  of  population  and  economic  activities.  Tools  take  the 
form  of  projections  (not  predictions)  of  population  and  selected  inli- 
ators  of  economic  activity.  Preferences  or  requirements  expressed 
as  units  of  water,  e . g.,  gallon^  per  capacity,  could  also  reflect  judg- 
ments to  other  factors  projected,  for  example  income  and  the'  strong 
effect  this  has  in  areas  of  recreation  as  well.  Demand  estimates  for 
future  water  requirements  arc,  therefore,  equally  sensitive  to  both 
the  demander  pro : ec  lions  , and  the  factors  of  amount  demanded  per  in- 
dividual or  activity.  Both  tools  are  important. 

The  magnitude  projections  for  the  Connecticut  Study  were  prepared 
under  contract  by  a nationally  recognized  firm  and  in  two  steps:  _L 

(li  The  New  Kngland  area;  and  (2)  the  States  as  sub-State  areas 
which  make  up  the  f'onnei  ticut  River  Basin.  This  quantitave  guide  of 
population,  la  bo  r force,  households,  employment  and  personal  in- 
ome  figures  was  made  for  a t. O-year  period  from  1%0  to  2020. 

T.i  onomic  promotions  attempt  a view  of  the  future  based  prim- 
arily on  present  knowledge  of  foreseeable  development  and  relation- 
ship to  the  past.  The  pro  ection  is  not  a prediction  or  a prophsey  ot 
the  futun  but  rather  what  might  occur  if  a number  of  spec  if i c assump- 
tions regarding  the  struc  ture  and  behavior  of  the  economy  were  in  ta<  t 
to  materialize  . 

Assumptions  made  were:  ll)  the  timely  ava ilability  of  water  in 

sufficient  quantity  and  quality  to  support  the  projected  economy;  (21 
a high  or  present  leve  l of  national  employment  and  activity;  (i)  no 

1/  Projective  Economic  Studies  of  Mew  England,  Arthur  D.  Little, 

Inc.  (ADI.),  Cambridge,  Mass.,  1965 
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m .1  j • r depr  e s s ; vs  r wa  r s tnd  (4)  a tontiiii.itiun  of  the  lurrent  rela- 
t eed  f th<  my  l th<  I l defense. 

1 hr  above  s 1 1 puiu  t n • n , as  well  .is  the  national  growth  projec- 
tions as  furnish*  ■ ■ the  Water  Resources  C<  incil  were  carefully  fol- 
ded   • . p<  : . lustry  project!  for  agriculture, 

forestry,  lumber  and  wood  products  and  paper  were  prepared  inde- 
pendently by  the  iao’.omic  Research  Service  and  the  Forest  Service 
of  the  u.  S.  Department  ol  Agriculture. 

Panics  V-i  V-t  present  projections  for  'he  six  Referent  e Sub- 
div.sions  t the  Coni  c ticut  River  Basin  of  the  tour  Basin  States.  The 
projections  present  Population,  with  urban-rural  breakdown;  Employ- 
ment, with  primary  resource  industry,  manufacturing,  and  service 
industry  breakdowns;  Households,  and  t tal  and  per  capita  Personal 
Income.  The  WoO  populations  indicated  for  the  state  and  sub-state 
t rea  were  ler  < L fr  ireau  f th<  Cei  is  publi  itions.  Employ- 

nic:it  and  me  omt  statistic  s for  I960  were  obtained  by  using  ratios 
identical  to  th  se  prepared  for  the  North  Atlantic  Regional  Water  Re- 
sources Study  Type  1 framework. 

The  average  annual  growth  rate  lor  the  population  of  the  United 
States  lias  varied  widely  as  determined  by  the  decennial  census,  first 
take  u in  the  year  17  J0 , a nd  as  annually  estimated  by  the  Bureau  of  the 
Census.  'I  his  growth  rite  has  been  largely  influenced  by  economic 
conditions  .ml  immigration.  In  the  recent  historical  period,  growth 
rate  increased  annually  from  1940  reaching  a peak  rate  in  1957.  Since 
1957  the  gr  wlh  rate  dec  lined  moderately  on  an  annual  basis  through 
19PS.  I here  is  evidence  that  this  moderate  decline  has  continued 
through  the  present  time.  Ihe  Bureau  of  the  Census  had  developed  four 
Ctar  1 1 i v i i la t : • t i oi  leries  . • i g na t e d 1,  B , < 1 1 . ; . 1 . 

Each  af  these  series  makes  the-  same  issumptions  with  regard  to  deaths 

and  net  immigration,  but  they  differ  in  regard  to  the  birth  rate,  a nd 
are  as  follows: 

Series  A - I9t>d-1965  Birth  Rate  Index 

Series  B Moderate  Decline  from  196*1-1965  Birth  Rate  Index 

Series  C Substantial  Decline  trom  196.1-1965  Birth  Rate  Index 

Series  D - Sharp  Decline  from  196*1-1965  Birth  Rate  Index 

The  Office  of  Business  Economics  has  considered  the  B,  C & D 
series  as  their  high,  middle  and  low  issumptions,  respectively.  Pru- 
jections  it i li zed  lor  the  Connecticut  reflec  t the  Series  C range.  These 
new  data,  when  compared  with  earlier  projections  utilized  in  the-  ADL 
report  indie  ate  that  the  demographic  categories  of  Population,  Employ- 
ment and  Household  will  ini  rease  .it  a slower  rate.  It  is  anticipated 
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TABLE  V - 1 

PROJECTIONS  FOR  REFERENCE  SUBDIVISIONS 
CONNECTICUT  RIVER  BASIN 
POPULATION  & HOUSEHOLDS  (1.000's) 


CRB 

1 960 

1980 

2 000 

2 02  0 

I 

Population 

30 

33 

35 

34 

U rban 

3 

9 

1 3 

19 

Rural 

27 

24 

22 

20 

Households 

9 

9 

10 

1 1 

II 

Population 

38 

38 

43 

50 

U rban 

6 

Y 

10 

1 1 

Rural 

32 

31 

33 

34 

Households 

1 1 

1 1 

12 

1 5 

III 

Population 

86 

Q4 

102 

124 

Urban 

49 

58 

66 

81 

Rural 

37 

36 

36 

43 

Households 

27 

29 

32 

38 

IV 

Population 

74 

87 

109 

122 

U rban 

25 

39 

55 

65 

Ru  ral 

49 

48 

54 

57 

Households 

22 

26 

32 

37 

V 

Population 

662 

777 

899 

1 1 32 

U rban 

505 

62  3 

746 

974 

Rural 

157 

154 

153 

158 

Households 

195 

229 

2 h4 

34  3 

VI 

Population 

790 

971 

1212 

164  3 

Urban 

612 

786 

1030 

1449 

Rural 

178 

185 

182 

144 

Households 

235 

286 

357 

448 

TOTALS 

POPU  I ATION 

1680 

2000 

2400 

31  10 

URBAN 

12  00 

1522 

1920 

2544 

RURAL 

480 

478 

480 

51  1 

HOUSEHOLDS 

499 

590 

707 

942 
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I'ABLK  V 2 

i ROJECTIONS  FOR  RK  FERENX ' E SFI3  DIVISION'S 
CONNECTICUT  RIVER  RASIN' 

EMPLOY  M ENT  ( l . 000's) 


CRB 

1960 

1 180 

2000 

2020 

I 

TOTAL 

1 1 

l 5 

14 

16 

Rrsuurcc  Ind. 

1 

1 

1 

1 

..1  nufai  turn  .• 

■1 

i 

t 

•i 

Othc r ■ ^ 

6 

8 

q 

1 1 

A 1 

TOTAL 

1 i 

IS 

18 

20 

Resource  Ind. 

I 

1 

1 

1 

Manufa.  turing 

5 

r 

5 

( Hhe  r 

K 

I 

12 

1 3 

III 

TOTAL 

32 

58 

42 

S 1 

Ri'suurn  Ind. 

3 

1 

- - 

— 

Manufai  taring 

1 1 

12 

1 5 

IS 

Othc  r 

is 

2 S 

2 1 

36 

IV 

TOTAL 

28 

5S 

4 S 

so 

Ri'sciri  i Ind. 

) 

1 

1 

_ - 

Manilla,  t irii.g 

10 

12 

1 5 

14 

Othc  r 

10 

? -> 

51 

36 

V 

TOTAL 

2 0s 

518 

3o0 

4 s 3 

Re  s u . r i c*  Ind. 

6 

5 

2 

l 

Manufa<  taring 

1 09 

10-1 

98 

105 

Othc  r 

1 SO 

2 1 1 

2 60 

34 1 

VI 

TOTAL 

516 

598 

48S 

0S7 

Re  sou  n e Ind. 

7 

•1 

5 

3 

Manufacturing 

1 50 

1 50 

1 32 

1 52 

Othc  r 

1 79 

26  1 

3S0 

802 

CRB 

TOTAL 

666 

8 I 7 

"04 

1247 

ourcc  I : ■ : . 

20 

1 1 

8 

7 

Manufa.  taring 

269 

2 07 

26S 

2 96 

( )the  r 

ill 

S V* 

0"  1 

94  4 

( 1 ) Oth< ■ r int  1 ad<*  s tin 

broad  spa. 

Ir  en  ot  scrvin 

o r iontc  i| 

1 ngcnc  ic  s. 
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TABLE  V - 3 

PROJECTIONS  FOR  REFERENCE  SUBDIVISIONS 


CONNECTICUT 
EMPLOYMENT  BY  STATE  b 

RIVER 

BASIN 

BASIN 
TOTAL  - (1, 

000's) 

State 

1960 

1980 

2000 

2020 

N.  H. 

TOTAL 

43 

51 

56 

67 

Resource  Ind. 

4 

? 

1 

1 

Manufactur  ing 

15 

16 

17 

19 

Service  Ind. 

24 

33 

38 

47 

VT. 

TOTAL 

42 

50 

63 

70 

Resource  Ind. 

3 

2 

z 

1 

Manufacturing 

15 

17 

18 

20 

Service  Ind. 

24 

31 

43 

49 

MASS. 

TOTAL 

265 

318 

360 

453 

Resource  Ind. 

6 ' 

3 

2 

L, 

Manufacturing 

109 

104 

98 

1 05 

Service  Ind. 

150 

211 

260 

346 

CONN. 

TOTAL 

316 

398 

485 

657 

Resource  Ind. 

7 

4 

3 

3 

Manufacturing 

1 30 

1 30 

1 32 

152 

Service  Ind. 

179 

264 

350 

502 

CRB 

TOTAL 

666 

817 

964 

1247 

Resource  Ind. 

20 

1 1 

8 

7 

Manufacturing 

269 

267 

265 

296 

Service  Ind. 

377 

5 39 

69  1 

944 
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FA  13  Li-.  V -4 

PROJECTIONS  FOR  REFERENCE  SUBDIVISIONS 
CONNECTICUT  RIVER  BASIN 


PERSONAL 

INCOME  BY 

STATE 

STATE 

N.  H. 

(1) 

1960 

(2) 

PI  212.0 

1480 
449.  6 

zooo 

885.  3 

Z 02  0 
1953.  1 

VT. 

PI 

Z04.  8 

44Z . 5 

98Z . 3 

2060.  9 

MASS. 

PI 

1 696. 0 

35  34.  6 

6847. 7 

14777.  1 

CONN. 

PI 

Z0Z4.  0 

4417.  1 

92  31.  8 

21447. 7 

TOTAL 

PI 

4 1 36.  8 

884  3.  7 

17947. 0 

402  38.  8 

(1) 

Figures  for  1960  are  based  on  an 
data  supplied  for  1959  and  196Z. 

interpolation  betw 

een 

(2)  P.  I.  : Total  Personal  Income  in  Millions  (1958  Dollarsl. 
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FABLE  V-5 

PROJECTIONS  FOR  REFERENCE  SUBDIVISIONS 
CONNECTICUT  RIVER  BASIN 
PERSONAL  INCOME 


(») 


C RR 

1 U60 

1 ugo 

2000 

2020 

(2) 

I 

PI  (3) 

54.  8 

1 1 6.  8 

226.  2 

467.  3 

P/C 

1828 

3540 

64b.  2 

1 1982 

II 

PI 

69.  5 

1 34.  5 

277.  9 

599.  1 

P/C 

1828 

3540 

64  62 

1 1982 

III 

PI 

1 57.  2 

3 32.  P 

659.  1 

1485.  8 

P/C 

1828 

3540 

6462 

1 1982 

IV 

PI 

1 35.  3 

308.  0 

704.  4 

1461. 8 

P/C 

1828 

3540 

6462 

1 1982 

V 

PI 

1696.  0 

35  34.  6 

6847 . 7 

14777.  1 

P/C 

2562 

4 54  9 

7617 

1 3054 

VI 

PI 

2024.  0 

44  17.  1 

92  31.  8 

21447.  7 

P/C 

2562 

4549 

7617 

1 3054 

TOTAI 

, PI 

4 1 36. 8 

884  3.  8 

17947 

402  38. 8 

(1)  Figures  for  1960  were  obtained  from  an  interpolation  of  P/C 
figures  supplied  for  1959  and  1962. 

(2)  PI:  Total  Personal  Income  in  millions  (1958  dollars). 

(3)  P/C: Per  Capita  Personal  Inc ome  in  dollar s (1958  dollars). 
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I AB  l.i . V-b 

PRO.JEC  TIONS  FOR  REFERENl  E SUBDIVISIONS 
CONNEC  TICUT  RIVER  BASIN 
POPULATION  & HOUSEHOLDS  BY  STATE  (1.000's) 


State- 

1960 

1080 

2000 

N.  H.  Population 

1 16 

127 

1 17 

U rb.in 

52 

67 

79 

Rural 

64 

60 

58 

I louse holds 

3b 

18 

42 

V T . P ■ pulation 

1 12 

125 

152 

U rban 

11 

46 

65 

Ru  ral 

HI 

7‘> 

K7 

Households 

1 1 

17 

44 

VIA  . pulatioi 

662 

777 

8‘>9 

U rban 

505 

o2  1 

746 

Rural 

157 

154 

151 

Households 

1 05 

229 

2b4 

CONN.  Population 

790 

97  1 

1212 

U rban 

612 

78b 

10  10 

Rural 

178 

185 

182 

! lo  iseholds 

2 15 

286 

357 

CRB  TOTALS 

Population 

1680 

2000 

2400 

U rban 

1200 

1522 

1 c>2  0 

Rural 

480 

478 

480 

Households 

409 

590 

707 

BOZO 

If)  I 
100 
6 1 
49 

172 
7 o 
9b 
52 

1 1 12 
074 

158 
14  1 

1 64  1 
144  ) 
104 
4 OH 


1110 

2S00 

51  1 

‘*42 
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♦ Eat  an  inc  r ea  s e in  t hi  t c ; a . 1 **  b - . s 1 r*  } pula  * ion  ■ approx  ima  t ely 
85°*,.  during  the  pro*  c*  ton  period  1 likely  to  occur,  where  as  earlier 
data  indicated  an  im  r<  ase  of  14c."'  In  th<  income  . itegory  personal 
income  and  per  c apita -income  are  expected  to  increase  more  rap’dly 
or  about  five-  times  from  I 4o0  to  th<  year  2020  compared  o an  earlier 
me  rease  of  240  ’ . 

B.  WEIGHTINGS  AS  RELA  IT.S  IO  WA  FER  SI-  AND  RECREATION 

In  the  past,  water  i e and  or.sumpiion  has  had  an  almost  paral- 
lel rise  with  income.  A r e v i e v.  of  the  'l.rrc  largest  muni.  ipai  wa  er 
s uppl  i e r s of  New  i'.ng  la  nd  , na  m el  y , the  Hartford,  C onne  c t i c*  *it  Met  ro- 
politan  District  Commission,  the  Providence,  Rhode  Island  Water 
Supply  System,  and  the  Metropolitan  District  Commiss.on  of  Boston, 
Massachusetts  was  mad.  ->  reflect  gallon  per  < apita  water  demand. 
Csing  calendar  year  1965  which  was  a ye  r when  restric  tions  were 
imposed  as  it  was  the  hath  poin’  of  the  recent  f.-year  drought  , indi- 
cated GPCD  of  1 11  for  the  Hartford  system.  140  GK  for  ’he 
Providence  system  and  145  GPCD  for  the  Boston  system.  Even 
tempering  future*  demand  proie.  tions,  1*  .eppear*  likely  *ha‘  1.  1 
gallons  p«*r  year  per  capita  increase  is  a reasonable  estimate  up 
through  1980.  and  .9  gallons  per  year  per  capita  increase  thereafter. 
With  ine  reased  water  use  will  come  larg.  r effluent  disc  harge.  For 
purposes  of  this  study  and  as  regards  domestic  waste  loading  re- 
quirements, a weighting  of  0.17  lb/oxygen  /capita  has  been  used  in 
protec  ting  Its  solved  oxygen  requirements  and  this  mi*  does  no' 
truly  reflect  th<  richer  industrial  waste  loading. 

In  19 hi  th<  Outdoor  Re.  reation  Resources  Review  Commission, 
(ORRRC)  in  its  final  report  to  the  President  estimated  that  nation- 
ally 4.4  billion  outdoor  recreation  activity  occasions  occurred  in 
19t.O  and  would  in.  r>**se  to  6.9  and  Id. 4 billion  by  1976  and  2000 
respectively.  The  ORRRC  report,  further  projected  increasing 
leisure  time  available  :sing  paid  holidays  and  vacations  as  the  indi- 
cators. These  leisure  time*  mdi  ators  for  the  New  England  Geograph- 
ic Division  arc*  shown  in  Table  V-7 

TABLE  V-7 

PAID  HOLIDAYS  AND  VACATIONS 
NEW  ENGLAND  GEOGRAPHIC  DIVISION 


Holidays  Vacations 

y,.ar  Days  Weeks 

6.9  2.2 

8.9  2.9 

lO.t  4.0 


1960 

197'. 

2000 
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When  the.se  leisure  time  indicators  are  considered  with  the  expand- 
ing population  and  its  increasing  per  capita  income,  together  with  the 
trends  in  mobility,  the  virtual  pyramid  of  outdoor  recreation  demand 
proici  tions  be<  ome  apparent. 

The  Fish  and  Wildlife  Service,  in  the  1965  National  Survey  of 
Hunting  and  Fishing,  estimated  that  the  average  freshwater  fisher- 
man fished  on  1H  occasions  each  year.  ;his  survey  further  tabulated 
for  geographic  regions  the  participation  of  the  adult  population  who 
fished  and  hunted  in  1955,  1960,  and  1965.  This  participation  for  the 
New  England  Geographic  Division  is  shown  in  I able  \ -8. 

TABLE  V-8 

ADULT  PARTICIPATION  - FISHING  AND  HUNTING 
NEW  ENGLAND  GEOGRAPHIC  DIVISION 


No.  of  Persons 

Those  F ishing 

Those 

Those 

12  h Older 

K Hunting 

F ishing 

Hunting 

Year 

M lllions 

<77 

ff* 

(77 

1 955 

7. 9 

4. 7 

8.0 

2.7 

I960 

8.3 

4.2 

10.2 

2.0 

19b5 

9.3 

4.5 

11.5 

1.8 

In  order  to  properly  characterize  and  evaluate  the  effect  of  the  many 
variables  and  indicators  that  affec  t demand  and  supply  analyses,  the 
assistance  available  through  use  of  high  speed  computers,  as  well  as 
development  of  systems  analysis,  employing  mathematical  models  and 
simulation  techniques  was  found  to  be  extremely  valuable-.  Mathema- 
tical models  for  the  Connecticut  River  Basin  have  been  developed  and 
reported  upon  in  Appendix  C and  D.  It  should  be  noted  that  system 
analysis  is  the  terminal  process  in  planning.  That  is,  all  other  sepa- 
rate analyses  must  be  done  first,  whether  for  integration  on  high 
speed  digital  computers,  or  through  use  of  linear  programming,  or 
simply  through  use-  of  past  procedures.  However,  the  flexibility  avail- 
able through  systems  analysis  programs  has  permitted  us  to  run  num- 
erous trials,  change  variable  inputs,  and  explore  alternatives  that  would 
not  otherwise  have  been  possible  in  terms  of  manpower  and  time. 


( HAP  I F.K  V 


Section  2 - Water  Rpm>  *r • os  Needs  and  Problems 

A.  Cleneral 

To  determine  the  r;>-.-:i  fur  additional  developmen  and  manage- 
ment of  water  resources  in  the  basin,  the  study  investigated  the  pre- 
sent status  of  ea  h water  resource  element  s . h as  *’ater  quality, 
flood  damages,  water  supply,  municipal  an.  industrial,  electric 
power,  including  power  cooling,  navigation,  outdoor  recreation,  in- 
cluding fish  and  wildlife,  conservation  and  land  management,  open 
space,  mineral  resource.--,  solid  waste,  flow  augmentation,  flow 
regulation,  and  health  aspects.  Concurrently,  the  present  demands 
and  future  demands  for  each  resoun  e area  wcr»  asc<  rfained  by  ana- 
lyzing present  and  projected  population  anc.  use  trends.  Both  quan- 
tity and  quality  of  resour  es  were  examine-  -o  determine  their  ade- 
quacy to  meet  identified  needs.  The  different*  between  demand  and 
supply  was  then  identified  as  the  need.  The  following  are  need  re- 
quirements as  assessed  for  these  respective  water  resource  uses. 

B.  Pollution  and  Water  Quality  Control 

Frequent  references  to  land  pollution  generally  relate  to  c on- 
cern  over  solid  waste  disposal,  particularly  as  produced  from  irban 
CPnterSi  and  the  use  of  fertilizers;  pesticides;  herbicides  and  sedi- 
ment from  erosion  of  land.  Farm  animal  waste  comprises  ‘he  larg- 
est solid  waste  problem  not  generally  handled  a*  the  municipal  level. 
The  daily  waste  from  a herd  of  only  200  cows  compares  with  the 
domestic  waste  from  a community  of  i,J00  people-.  Waste  from  feed 
lots  are  additive  sour*  es  of  agricultural  pollution.  The  in*  reasing 
number  of  animals  arid  modern  a itomated  techniques  of  raising  them 
contribute  to  the  worsening  pollution  of  waters  by  animal  wastes. 

The  current  use  of  both  organic  and  inorganic  fertilizers  contributes 
to  the  nutrient  enrichment  of  streams  and  ponds.  An  early  stage  of 
eutrophication  in  certain  areas  indicates  the  need  for  planning  to  re- 
duce this  problem  and  to  avert  its  occurrence  in  other  areas.  Ih« 
use  of  pestic  ule  treatment  on  the  land  has  also  become  a measurable 
problem  in  the  basin.  In  two  areas  of  the  Farnung'on  River  Sub- 
basin the  amounts  of  pesticides  evident  ed  in  the  period  from  19^9  to 
1963  averaged,  over  the  five-year  period,  in  the  range  of  O.b  lbs/ 
acre  to  2.7  lbs  /a*  re  of  DDT  and  f rom  0.H7  lbs/acre  to  12.4  lbs/ 
a*  re  of  total  pestic  ides.  These  figures  are  based  on  the  use  being 
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spread  over  the  entire  watershed  above  the  sampling  points  and, 
therefore  . do  not  refleet  the  concentrated  use  on  agricultural  lands 
only . 

The  use  of  herbicides,  in  the  basin,  by  homeowners,  as  well  as 
agricultural  interests  is  known,  however,  the  extent  of  this  use  is 
unknown.  Table  V-9  shows  the  maximum  range  of  two  nutrients  as 
measured  in  1 9'  3 and  the  maxirr  lm  concentration  of  three  hard  pesti- 
i ides  as  monitored  in  several  years  of  the  middle  19o0  s at  three 
stations  on  the  Connec  ticut  River. 

TABLE  V-9 

MAXIMUM  CONCENTRATIONS  OF  NUTRIENTS  AND  PESTICIDES 
CONNECTICUT  RIVER  BASIN 


Substance 

Unit 

Wilder,  V t . 

Northfield  , Mass. 

Enfield,  Conn 

Ammonia  - Nit  rogen 

mg/1 

0. 3 

1.0 

Phosphate  s 

mg  /I 

0.0 

0.2 

0.7 

DDT 

llg  /l 

0.000 

0.000 

0.005 

Dield  r in 

ug  / 1 

0.003 

0.017 

0.016 

End  r in 

ug  / 1 

0.000 

0.025 

0.000 

The  danger  to  water  bodies  from  the  uncontrolled  use  of  fertili- 
zer. p<  sticides  and  herbicides  is  evident.  Further,  the  rapid  rate  of 
their  use  in  the  last  decade  is  cause  for  alarm.  A need  exists  'o  pre- 
pare future  plans  for  their  use,  or  withdrawal  from  use  so  that  'he 
waters  of  the  basin  will  best  serve  mankind. 

Water  Supply 

Water  supply,  whether  municipal  or  industrial,  is  directly  af- 
fected by  pollution  and  water  quality  control.  The  water  supply  re- 
sources competes,  along  with  the  traditional  development  trends  of 
the  population,  for  whole  watersheds.  Historically,  and  because  of 
smaller  populations,  less  land  consumption,  slower  living  modes, 
and  patterns,  water  supply  has  met  with  success  in  'his  compe'ition. 
Large  and  small  watersheds  on  the  local  level  have  been  set  aside 
by  the  ac  tion  of  the  State  legislatures  ind  in  some  instances,  has  re- 
quired the-  relocation  of  small  population  centers.  Such  methods 
have  sustained  consistently  superior  levels  of  water  quality  for  water 
supplies.  However,  inc  reased  demand.'  upon  the  yield  from  present 
systems  and  projected  demands  as  shown  in  paragraph  D of  this  Sec- 
tion indicates  that  new  sources  of  supply  will,  in  their  raw  water 
state,  be  of  lower  quality  than  is  generally  encountered  today,  in- 
i reased  use-  of  treatment  facilities  will  be  needed  to  extract  pollutants 
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both  ■■  ispendfi  and  in  s lution,  t get.1.'  . t h gre,  .rei  a -guards  for 

public  health.  : rs  pm  -al  in<  reased  '.nit  . . s'  to  'he  user  is  likely. 

In  1 " 1,  muni',  i;  al  sup.pl.es  t"  r ons  .n.pt  •.  -n  within  the  basin  were 
1 ’ mtreate  i with  Z ^ " re  erung  di  s .nfectant  only.  The  remaining 

’ 0"  received  a higher  degree  c f treatment. 

Wat'  r Quality  Standards 

The  basin  States  ha  <•  idupted  v.i'er  q .ality  standards  for  must 
of  th*  rivers  in  the  onnecti  it  Basin.  These  standards  , which  are 
legally  enfor  eable,  specify  water  use  goals  for  each  part  of  the 
basin;  the  minimum  physical,  chemical,  and  biological  criteria  to 
sustain  these  s,  and  implementation  schedules  for  the  construc- 
tion of  waste  treatment  fat  ilities  and  other  measures  required  to 
meet  the  standards. 

The  Se  retarv  of  the  Interior  has  approved  the  standards  for  in- 
terstate waters  with  i ertain  exceptions  to  be  resolved.  7 he  imple- 
mentation he. iules  established  by  th*  basin  states  pr  >vide  for  com- 
pletion of  secondary  treatment  facilities  m C mnecticut  and  Massachu- 
setts by  1 rJ 7 2 anc:  1974.  respectively.  The  plans  submitted  by  Ver- 
i -it  and  New  Hampshire  • rovide  for  onstruc’ion  oi  a mixture  of 
primary  anc  secondary  plants  oy  1970  and  1 '•> 7 , respectively.  The 
•i  retary  of  t h * Interior  has  not  yet  approved  certain  parts  of  these 
tr  plementation  plans  but  th*  exceptions  ar<-  under  continuing  nego- 
tiations. Ihe  water  quality  standards  serve  as  a basic  statement  of 
water  quality  goals,  and  constitute  the  primary  legal  means  of  deter- 
mining if  the  p. ality  of  a given  body  of  watt  r n adequate  and  what 
improvements  in  quality  are  required. 

Pro  ec  ted  Waste  Loads 

I o determine  the  need  for  further  wafer  quality  c ontrol  measures 
in  the  basin,  waste  loadings  were  estimated  for  1 9o0  and  projected 
through  Z0Z0.  lnlustri.il  wastes  vert  pro  ecte.  using  the  growth  in 
productivity  an  ! employment,  and  n unit  ipal  waste-  using  population 
projections  modified  by  the  int  reasing  numb-  rs  oi  those  with  sewer- 
age connects  ns.  Table  V-10  displays  liquid  waste  generated  in  the 
Connecticut  River  Basin  in  i9b‘)  and  the  projected  levels  tor  1980  and 
Z0Z0.  The  wa-tt  loadings  are  expressed  in  pounds  of  five-day  bio- 
chemical oxygen  demand  (BOD)  disc  ha  r ged  each  day  a nd  in  pc  .pula  t ion 
equivalents  (PI  before  treatment  (B/T1  and  that  entering  the  receiv- 
ing stream  after  treatment  (A/I'i.  The  five-day  biochemical  oxygen 
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demand  test  me  as  ires  ,K«-  potential  of  waste  material  to  reduce  the 
dissolved  oxygen  cont  >i  water  ar.o  is  ’bus  an  in  icatc.r  of  waste 
quantity.  The  1980  arai  .-bZO  loads  a.->s  m e 85  ''  removal  biodegrad- 
able  material  for  all  was*! 


TABLE  V-10 

19o0  AND  PROJECTED  LIQUID  WASTE  LOADING 
BEFORE  AND  AFTER  SECONDARY  ERE ATM  ENT 
CONNr.t  TIC  1 f RIVER  BASIN 


Pounds- BOD  =,  'Day-  B / I 
PE-B/T 

Pounds -BOD  5 Day -A  I 
PE-A  IT 


1980  Z0Z0 


1 9^>0 

48Z ,000 
Z, 840, 000 

Z, 500, 000 


77Z ,000 

5 , 860 ,000 

115,895 

8 , 0< 


1 ,570 , 000 
6 , Z80.000 

Z56  , 940 
94Z , 000 


As  reflected  in  Table  V -10  the  residents  and  industries  of  the 
Connecticut  River  Basin  generated  a t<  *al  raw  waste  load  in  1 9 f- 0 
equivalent  to  48Z,000  pounds  of  BOD.  Of  this  loading,  roughly  1Z 
was  removed  thr  ugh  waste  treatment  . <<  llities:  ii  through  prim- 

ary treatment;  and  an  additional  ! ''  by  secondary  treatment.  On 
this  basis  organic  wastes  approximating  4Z4.000  pounds  of  BODs; 
were  discharged  daily  into  the  waters  o:  the  basin  in  1980,  equiva- 
lent to  the  untreated  waste  from  a population  residing  in  the  basin 
in  1960.  Approximately  6 3'’*  of  this  waste  load  was  contributed  by 
industrial  plants  which  discharged  directly  to  the  basin  s waterways. 
The  remaining  37  was  contributed  by  municipalities  and  by  indus- 
trial waste  sources  which  discharged  through  m nn  ipal  sewerage 
systems.  Figure  V-Z  indicates  Type  and  Treatment  for  19^0  basin 
waste  loads  . 


TABLE  V - I 1 

SEWAGE  TREATMENT  IN  I960 
CONNECTICUT  RIVER  BASIN 


Munir  ipa  1 
Indust  rial 

'I  otal 


B/T  Tre 

PE  F 

1 , Z50 , 000  3Z0 

I , 590,000  _Z0 

Z, 840, 000  340 


a ted 
E 

A/T 

PE 

,000 

93 ,000 

,000 

l , 570,000 

,000 

Z, 500,000 
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I-  r stud)  purt.os.  s : t is  assume  t!"  implementation  >f  st  iond- 
ary  or  * quivalent  treatment  will  prt  ■.  it  85  pe  r < nt  removal  of  BOD 5 
throughout  th<  basin  by  1980  and  the  ugh  2020.  This  is  considered  a 
iiinsi  rv.it  v*  ininirnun.  s ri.  ■ I'  niovai  f 90  p<  r ■ nt  art  commonly  ob- 
tain* n a tual  pra  t : <•.  Table  \ 12  shows  the  population  euuivalen*  of 

t h*  g«  n** rate  1 ladings  (P./d  ),  th*  t:  **.«t<  i . ortion  and  the  projected  load 
* ntt  ring  basin  str.  ams  titer  se  n \ treatment  for  both  munu  ipai 
ane  mdust  r .al  w ..  st*  s. 


TABLE  V - 12 

P P O J E ( : T E D W A S I E LOA  DS 
rONNEt  ITCT'I  FIVER  BASIN' 


Munu  1 pa  1 

Indus  : rial 

T otal 

PE 

PE 

PE 

1980-  B/T 

1,  860.  000 

2,  OuO,  000 

3,  860.  000 

‘I  r * .it'd  U 

1,  58  !,  000 

1 , 700.  000 

3,  281.  000 

A /T 

270.  000 

300,  000 

579.  000 

2020-  B/'I 

3,  670,  000 

2,  6 10,  000 

6,  280,  000 

- 'I  n at* djy 

3.  120,  000 

2.  218.  000 

5,  338,  000 

-A/1 

550,  000 

392. 000 

942.  000 

1 / Se  ondary  tr* 

•atment  w /85  per 

1 nt  BOD5  re 

moval. 

1 igtiri  Y-J  presents  a distribution  of  the  1960  waste  load  through 
thi  basin's  subdivision.-  and  sh<  s pr.  ..  ti  :*  • mings  alter  secondary 
tre.itim  nt. 

Water  Quality  Criteria 

( r 1 1 < r .1  normally  used  to  inch*  a:*-  ,1  vis  11  a.  iti  r .,uality  relate 
t*»  *.  s dv*  . yp  n.  floating  matter.  eli.r,  turbidity,  taste,  ouor, 
pH,  ha  I*  r:i,  temperature.  1 adioai  t • \ it  y .ino  ihemit.il  constituents  *.n 
ng  {:  I phor  m nit  1 < unds).  S«  ndar) 

treatment  if  pre.  . d<  <1  I • v pr* --treatment  measures  where  reouired  for 
industr  -1 1 istvs  anti  follow < <:  by  disinft  ’ .on,  is  normally  suftn  lent 
ti  n * * t • .tei  1 loi  mo  t w.iM*  - when  flow  is  substantial.  The  main 
exceptions  being  dissolved  oxygen  and  autr:  -nt  levels. 

Tin  >.  .it  • r * . . 1 1 t y . t ane.i  r s !<  r t hi  basin  states,  with  t he  ex,  ep- 
tton  of  Mass. 11  husi  tts,  no  n<*t  * ontain  numc  ru  al  1 riteria  foi  nutrient 


V - 17 


ASIN  SUBDIVISION 


levels,  ...  ■ isc  class  if  m atioi 

are  h<  w . \ * ■ t a n<  • : ' ' ' . T ^ . i >r  this  j]]  ■ 

other  r '•ah<  -ns  t h • i.  \ *■  1 . ? «■  • ' ' y ' ■ r»  us  i-d  thr  i ugh.  at 

the  Stlldv  a t !>•  • » ni  • Ii  a?'  : .1  . 'y  af;  • r W a S ! > S 

ha\  i roceiv*  : s>  r.'t.tr-,  tr<  at  ..  • ••nt. 

Since  orgam  wastes  n at.  . bi  • n*  '•  a.  .xygen  demand,  re- 
do.' o (1  le  v i 1 s i >f  d ■ s s ' . ve  , gen  :■  «t*  r : rr  a t • th<  pr * s*- n > 

of  organic  wast.  m-it:  r. 

An  adequate  lev*  1 of  aiasolv.  1 oxygen  s necessary  to  obtain  a 
suitable  i sh  and  aquat  * habitat.  T h*  control  of  certain  chara*t*-i  - 
istas  of  a water  supply  such  as  taste  and  dor  problems  ;s  easier 
: f the  wat*  r . ontains  s iffic  : nt  diss.  lv*-.u  >.y ftv.  .-.lthough  a h:g.u 
1*  vel  ,.f  dissolved  oxygen,  is  not  n'^ian-d  i • r be  net  a l uses  su  h s 
recreation  and  aesthetic  eni.yment  low  levels  an  result  .n  s<  pt 
conditions  and  obnoxious  odors.  Also,  a poor  fish  and  aquat:  r.aoitat 

make  recreati  n u i - 1 1 ■ i ' less  five*  An  a • at« 

level  of  ciiss'  Ived  oxygen  the  ref>  r*  . is  a cha  racte  nsti.  n*  essary 
for  some  uses,  desirable  for  oth*  rs.  and  the  most  suitable  available 
indicator  of  water  quality.  In  addition,  the  relationship  betw*  en  e.  -s 
sol v«  d oxygen  and  biudegradeabb-  was! < loads  can  be  represented  and 
manipulated  matnemat;  ally. 

A riteria  *f  5.  5 milligrams  per  litr*  (mu/l)  of  dissolved  oxygen 
was  cho8<  n for  the  study  to  test  at*  r quality  throughout  th*  basin. 

It  is  emphasized  that  this  DO  study  criteria  is  merely  an  approxi- 
mation and  should  not  be  construed  to  be  the  DO  level  required 
under  the  standards  which  varv  in  some  cases  between  states  and 
water  classes. 

Dissolved  oxygen  ]>  vels,  assuming  secondary  treatment,  w<  re 
mathematically  simulate  i thr.  ughout  the  basin  for  estimated  l’^O  and 
2020  loading  conditions.  The  dissolved  oxygen  profile  of  the  main 
stem  of  th>  Conne  ticut  River,  shown  in  Figure  \-4,  is  typical  example. 
The  results  of  these  simulations  show  He  minimum  dissolved  oxygen 
rite  r la  of  S.  5 mg/1  would  not  be  met  m many  *f  the  basin's  streams. 
Thes*  uriti*  al  an  as  an  listed  in  labb  Y-li. 

Water  Quality  N<  < <is 

Th<  basin,  id.-  study  of  dissolved  oxygen  shows  that  the  effect  of 
pollution  in  on-  pa  rt  of  the  basin,  though  perhaps  riot  sufficient  to 
violate  the  < r.t<  riu  in  that  part  of  the  basin,  . ontributes  to  water  quality 
problems  at  d staid  < wnstr.  am  locations.  A high  degree  of  treat 
mi  nt  throughout  the  basin  s tin n tn  - c,  indicated.  lor  the  design 
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pi  nod  of  th<  present  gene  rat  ;on  of  t rfitnicnt  fai  1 : 1 1 *■  s* . which  would 
end  around  1 99c>.  a minimum  basu  level  of  secondary  treatment 
supplemented  when  ne.  essary  to  av-t  ev<  water*  quality  standards  is 
recommended.  It  sets  an  entry  standard  with  which  all  must  comply 
on  equal  terms  if  th<  y are  '•  use  t n<  river  as  i publ  resour  ■ for 
waste  accumulati  >n;  t • nnimiz*  .•  * jui'-y  an  i jur .s0:>  turn  problems 
associated  with  tie  ass.gnment  t varying  degrees  ■ 1 treatment  in  dit 
ferent  parts  of  t:  be  n .itvi  pr  ■■  It  a n ' uni  < ft'  ■ 1 1 ji  • ion 

for  the  re  sourc*  that  .s  i on  i nuns  u rat  e wih  r«  a » 1 y availabh  t<  ijvolog  . . 

Further  measures  beyor  i sn  or.’  treatment  be  m < dt  i t > 

meet  the  dissolved  oxvgen  goals  ail'.  * t.'  ''  water  quality  . rite  ria.  .r.  lud 
ing  control  of  nutrient  e\  - e areas.  • rite r la  n 

achieved  by:  (a)  n leasing  the  . gree  of  treatment  (b)  artifi  ally 

raising  the  flows  during  low  flow  pe  riOCs  ; («.  ) :i\ « rt  :ng  waste  water 
effluent  to  another  receiving  stream  large  enough  to  handle  it  , era 
combination  of  the  above. 

The  first  mentioned  m<  asur-  evolves  tr*  atment  beyonu  the  s.  contiarv 
level,  termed  a :\an  < d waste  treatment.  It  inv  Ives  m<  reasng  ' 

BOD  removal  beyond  the  85-VO  per  ent  I<  vl  nutrient  removal  ann  other 
. • . ires  pen  the  natui  f the  wast  ter  t e treat 

The  second  poss  bihty.  artifi.  ally  raising  th«  flows  during  low  flow 
p«  riods,  is  called  flew  lugmentatron.  'his  measure  an  be  achieved 
through  drawing  wat<  r from  n<  w or  • xisting  pstream  storage  l,u  .*:■  s 
ant!  involves  in  general  re  - regulation  of  the  river.  I he  tmrd  .l'1  hs  .r 
that  of  rein,  at : ng  the  point  of  . is  i ha  rge  of  i t reate  e waste  water  a : 
be  useful  whi  re  the  problem  exists  on  a smaller  tributary  area  am:  an 
alternate  larger  rt  coving  stream  is  nearby. 

Where  more  than  secondary  treatment  is  required,  theretore  .« 
second  major  m ed  is  t<  dett  rminc  the  right  combination  of  ad  van-  1 •- 
waste  t re.itn.i  nt  pro.  • sms,  ti  .w  augmentation  .me  1 r alternate  treat 
me  nt  plant  1 disc  ha  rge  nts,  it  a presented 

D has  been  prepart  to  shov  the  relationships  between  advanced  wastt 
• . . . • . • , • vary  ing  fl  v regimes  for  rttical  a reas. 

as  the  basis  for  providing  flow  augmentation  in  some  of  the  rest  r\ou 
projects  recommit  tub  1 in  the  basin  plan. 

Further  study  will  b<  net  Ued  .is  sp.  . it  (etailed  wu.*  r qual  t\ 
management  plans  art  formulated  m the  basin  to  examine  tht  osts 
and  benefits  of  altt  rnati  advan  ed  waste  treatment  processes  loca 
ttons  of  tai  llities  and  the  role  of  t ; ' lgmentation.  Sine  • pollution 
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a bat  e me  nt  \ < > 1 \ • s .t  ra  pi  til  y > ha  1 1 gt  ng  t <•  c hnol  ogy  as  w e 11  as  i hangcs 

ir.  the  assiinil.it  ivi  .» pa  itu-s  ol  rt  i civ  ng  waters.  t h*  s< in  tion  of 

1 iturr  ait«  rr.tti  an  b«  bast'd  on  biitcr  an-:  better  information  as  n*  w 
t rea  t mi  -it  t...  .lit  . - .,  r ••  const  rti.  tin  in  : th«  i r effe  < t >.n  stn-am 
c ha  rat  ft  rist  i s arc!  natcr  quality  is  oval  iat«'d.  These  evaluations 
must  ,:u  lu«U  thi  elt*  ts  on  all  water  quality  parameters  im  lading 
n'  It  r lent  s sir  . s <■  s : • w rxotu  w a s 1 • s .nr:  a >■  s t in  - 1 1 ■ s . 

Water  quality  management  alternates  must  also  be  evaluated  w ith 
rt  s'  i t to  all  watt  r resour  e anti  related  lan  i uses.  Choices  must 
tart  i-.ll  a :\antag*  of  multiple  purpose  pportunit-.es  ant:  carefully 
w i i jjh  t it  ,:ri  t ' a...  h tht  y rt  mi  r*  t r detra  t irorti  the  varn.us 

.ses  aie”  .«  i us  that  art  to  be  s ipporteu  within  the  bas  r.. 

In  atiu.t  :or.  t tin  above  general  water  uality  management  needs, 

. ertain  spe>  it  us  w he  rt  spec  iai  efforts  art  required  should  be 

mention*  d.  These  ar> 

( ) In  pr  tvt  i ontrtil  of  lumbint  1 sewer  and  storm  water 
e.  s«  hargt  - ;s  re  . . r ■ u in  highly  urban. zt  d areas  of  the  basin  to  pre  - 

v • ut  uegr.i  la  t ,r,  . r eg  lugi.  rainfall  pi  r ■ is.  Intense  rainstorms  in 

• ' ' theet  • < ■ : a : 

s<  . us  anc  b.t  ter.  ..  Tht  f requency  are.  mp  rt  tin  tabilit  y of  these  dis  - 

: . a r g » s rt  uri  - that  swimming  be  prohibited  anti  water  uses  restricted. 
It'  .st*  of  pin  vent  i ve  measures  hi  ■ w eve  r a re  hi  gh  and  at  the  pr  t sent 
'.n.'  • iferts  ; • .rn  1 tin  problem  are  sporadic  although  an  ini  reasmg 
i in'  i r i ■ . a r • . * be  . ng  done.  In  the  final  analysts  .t  appears 
.ret  .1  .it.  :el  til'  investigation  of  * a eh  ntii  victual  system  is  required 
relativt  i os  ts  and  be  nefits  of  intermediate  corn  i t iv  e 
• • .re  s is  impart  . to  mpleti  t reatmer.t  of  th<  discharges. 

(.1)  S-.urt.i  > runt  .ff  from  rural  and  uru.in  watersheds  ('rings 
a variety  of  pollutants  to  the  i\er  wl  n h also  .illrii  water  ises. 

Kroon  d soil  particles  increast  turbidity  oil  scums  i reate  hazardous 
and  .nsightly  ' onditions  organi.  anc.  moiganu  f«.- rt  lliz.-rs  . ont  nbute 
it  nutrient  • nru  liment.  he r bu  ides  and  pt  st i<  ides  < an  aust  both 
mmi  'iiat'  .inti  a i nnuiativ  toxu  > If-,  ts  and  with  the  trend  towards 
largt  r dairy  herd  tnr.i  entrations,  farm  animal  waste  disposal  is  a 
growing  problem.  In  addition,  stn-i  ! littei  are:  improperly  impose  ; 
soldi  wastt  .in  bt  washed  into  streams  or  allt  t t water  quality  by 
It  at  h:r;g  ai  tion.  1 ht  relativt  st  rio.isnt  ss  ol  these  problems  and  the 
aitions  by  whuh  they  tan  b>  bt  st  controlled  require  further  investiga 
l ctns.  Solutions  art  most  likely  to  In  found  in  tin  areas  >1  soil  con- 
st rvation  and  land  management,  subdivis  on  regulations,  construction 
pr.i  i to  t s , spraying  r<  si  r u t ions  anti  i imtrol-  mp  roved  solid  waste 
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hspnsal  an-:  ti  turning  u .1.  . i \ » n . es.  Nurn*  roue  pubis  ■ .« n • i pr  ivait 
irst>  rests  d r*  urreutly  involved  in  th*  s*  problems  ,md  ar<-  mcrtinfi 
with  «omi  sin  • • • v .s . A n ,1  hi r obst.11  b how eve r is  th*  t remendous 
diversity  a n numb'  r • -l  souro's  the  re  by  making  surve  illam  e and 
In>l  >>  :ng  a 1 * .-ti  1 xtremely  dill  t lilt.  Wh  1 1 F «-<!«•  r.i  1 and  State  agent  ics 
. 1 1 . p I ' • v 1 * t * llli . a 1 . 1 - - ■ 1,11V  ' ins  - ■ - r 1 1 1 1 ■ n 1 ' ■ * r ; . < 1 1 1 . 1 , * . v 1 1 y 

enlighten*  ■ it-  ri  pens  hie  t,  turn  by  . n : ; \ : dual:  .,n»:  • al  authorities 

.s  essential  for  prop*  r ontrol. 

(•')  Antler  • ir.  e of  se  unient  whit  h m afb  t th<  str*am 
biota  by  h.n  :e  r .ng  light  p.  net  rat  on  and  o\e  ring  valuable  food  areas 
' ■ i re  e r 1 1 tanks.  It  reased  tur b 

also  : e L>  r a d'  s at  tie  s t If’.  ! • at  • in  a 1 Uses  o t tie  r.Ver,  An  evalu- 
ation of  the  m g r i i ti  wh,.  wat*  r * s are  mpa.r*  *:  and  the  need 
for  bank  stabilization  pr...  t es  ar.  r*  n r < 1 lor  wat*  r puality  as  well 
as  lan  i presi  rvution  pwrpt 

( • ) t*  ■ a!  tar*  \ 

sol  s ti  set 1 1<  an-!  a um.ulat*  al  'ti*  reservoir  bottom.  Where  th« 

1 effluent  sourc  es,  these  deposits  often 
n'a  a : ■ ' ■ • » • a organics  ind  create  continuing  oxygen 

demand  on  tb«  *»\  < r lying  w,.t<  r>.  In  muih  as.  s th*  s.  slung,  lands 

SO  deplete  '*syg,  n i e \ • j r that  anaeMbli  imposition  o.  . urs  under 

sept  u conmt  ...ns  are . *bno>. .*.u  • .o r - a r • given  ett  * hi*  h .tffe.  t wide 
areas. 


With  iiiprovi  tr*  .atm*  nt . the  supply  of  organu  - w 11  b* 
greatly  r.  :-.*  • • an*  'n*  ol  in.  pres*  .it  uepos.ts  may  .It  .mat*  ly  be 
t • t . ’ • • ' . floot  per  • . ' . • ■ lepos  its  • . if  w hi  h k ill  be  fr 

from  natural  a .s*  s in*:  oth*  r diflerent  soiitnes  » .imiot  however,  be 
entirely  . lim.n.tt*  <1  and  many  * x .-ting  sludge  lands  will  r.  main.  1 h* 
severity  ol  tins  probl*  m .re  th.  n*  * • hr.  > • r r*  t iv*  m*  a s ur«  mn*  *t 
b<  a*  c u rat  e ly  pr edi*  t e <!  a t this  t . me.  Future  m-eds.  however,  may 
r * t)  vi  i re  ieriiedi.il  at  ton  - u * | , ,4  h removal  o l the  de  po  s 1 1 s or  . o ve  r ing 
thin  t h s an  : *r  « *t : .•  • r m rt  mat  * i :t  1. 

(t»)  I he  r n i.i  I ■ i , • ha  r g*  s [» r 'lianly  Irom  thermal  - holrii 
gi  n<  rating  -tat  min  r*  • ill  n in*  r*-.is***.  r v**r  w.it*  r temperature  at 
s*  v'  r a I It . at  torn  along  t h*  <mu  . 1 1 ut  It  i v i r.  Further  expansion 
without  ontrol  .ill  i aus.  an  i nt  r • a s e in  t h-  a mount  of  the  r tnal  energy 
that  - d asipat*  < ■ ' ■ ite l m tl  • It  nj  th  if  • i tt  by  it. 

tl  ■ al  hargt  are  varied.  Raised  watei 
tempt  ratur*-  m*  r*  as*  s th*  ni't.ibolti  rat*  of  acpi.iti*  organisms  whieh 


.n  turn  raisi  s their  dissolve  <1  oxygen  ne<  ds.  S inultaneously  higher 
tenipe  raturi  - .<  r<  the  availability  of  oxygen  in  the  wate-r.  Ad- 

V.  rs.  combmat  .ns  t exyg.  n and  temperature  can  cause  death,  poor 
re  produe  tion  retarde  . development  and  disease-  in  varying  de  grees 
n dift < rent  species.  The  same  adverse  combinations  also  inhibit  the 
r i vi  r's  *A.iSte  as-  im.lativ-  - apa  ity  and  require  higher  waste-  treatment 
- sts  ti'  in  hie- ve  .1  given  -a  ate  r quality  standarei. 

I !.'  large  st  US'  r ot  cooling  water,  the  ele  ctric  utility  industry,  will 
, spine  n ’he  large  st  burden  in  pre-vent  ng  the  rmal  problems.  Ihe-se 
burdens  mainly  mone  tary  rather  than  technical,  art-  expressed  in  Table 
V- 14  show  :ng  a tomparison  of  the  rmal  plan  cooling  systems.  In  re-cog- 
n.tuon  of  the  pr  bh-m.  the  powe-r  rompanies  an-  condt.  ting  environmental 
n the  f nuc  plant  te  it  Vert  - nt  an 

P.ast  Hadoam,  < - .nnc  cti  cut.  Major  tooling  fae  ilities  to  reduce  the 

f heat  to  the  river  are  al  ncluded  at  the  Vernoi 

r rent  - nfoi  ' ' ' ' the  ei  ronmenta 

S not  onclusive.  Some  temperature  effects  on  the  biota  hav.  b.-en 

• ebse-  rve-'i,  but  these  have  not  been  thought  to  be  ause  for  serious  con 
. < rri  at  tic  pre  sent  time. 

•\  re  . i nt  inve  stigation  by  the  University  ot  Connecticut  in  the  vici- 
nity of  the  c.onne  dicut  Yankee  plant  at  East  Haddam  documents  several 
b ioIo  g ’ - al  shifts  who  h may  or  may  not  be  cue  to  the  power  operation. 

One  of  the  shifts  a tremendous  incre  ase-  in  th<  number  of  phyto- 
plankton who  h.  through  photosynthesis  action  are  contributing  to 
tuat  n ■ yge-n  levels.  p not 

also  occurs  elsewhere  in  the  river.  There  is,  however,  a possibility 
that  heat,  along  with  nutrient  < nric  hrm-nt , a tried  in  the-  estuary  and 
at  upstream  points  ...  ts  a*-  an  additive  stimulant  or  trigger  te.  this  ex- 
,.SMV,-  biological  growth  which  deplete  s oxygen  lewis  in  the  river 
at  night  and  on  over,  ast  days. 

q he  , aust  .1  this  and  oth*  r possible  e nvironmental  effects  are 
usually  not  the  :•  suit  of  e.ne  tor.  e whic  h can  be  pinpointed,  but  stem 
fr-.m  a - <einbin.it, i n of  nalural  and  man-made  fac  tors.  Further  inves- 
t gat  ons  are  ni-e  ',*  d t"  bette  r untie  istatiel  <ene!  pre-met  these  interactions 
and  to  better  de-te-rmim  where  and  what  corn-  live  measures  are  re- 

• i u i r<ei.  These  investigations  must  consider  the  accumulative  effects 
of  all  the  rmal  and  all  waste  discharges  within  the  basin,  and  ways  of 
planning  and  implementing  < - ordinate  el  turn  unong  all  re  sponsible 
part  - s.  In  the  ab-e-no  ot  more-  e xa.t  information  and  reliable  pre- 

'ii  tion  te-e  hniques  the  wat*  r quality  staneiards  will  provide  the-  primary 
ont  rol  >n  the-  amount  of  In  at  that  m«»y  In-  elischarge*d  to  tin  basin. 


J 
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TAB LK  V - 1 4 

COMPARISON  OF  THKRMAL  I LKCTRIC  COOLIN’O  SVSri  MS 


V - 


C.  Flood  Damages 

The  .•  *-.  t ut  Fiver  Basis  has  expem-  ■ < a numerous  floods 
t,  tj  rt..  . ; jsi,  several  of  who  h hav-  taken  the  lives  of  basin 

r<  s .1  ’.is  a . br  ight  h ig-  fina  lal  burdens  to  bear  upon  them.  A 

s ,::.mar\  t • lusses  Irom  fur  of  the  most  disaste  rous 

fl  .(  :s  is  shown  in  I able  \ -15 

TABf.F  V - 1 5 

Y LOO  I : LOSSES  Of  FOUR  HISTORIC  EVENTS 
CONNECTICUT  RIVER  BASIN 


Dati  .1  Event 


Number  of  Reported 

Lives  Lost  Monetary  Damage 


Now  mbe  r 1 *27 


$ 29.  000.  000 


Mari  1.  . • •'* 


: . 


6b  400,  000 


Septembi  r 193b  b 


4H.  bOO.  000 


A u g u s t 1 9 5 5 


3 4 


1 19,  000  000 


A:>  .’re  e ; tt.*  f! • t r • .:  • (Mar  h 1936)  without  the 

i sist  r g flu  , . i ' nt  rol  system,  w .mid  produ<  e mum  tary  losses  in 
: . : • leath  and  suffering* 

After  ih*  1936  flu.  -d  the  Congress  of  the  Unit*  i States  directed 
th*  ( ur;,.‘  .:  f ngiriei  r to  velop  plans  for  floou  ontrol  prote,  tion 
lor  those  a r<  »f  the  untry  that  had  been  devastated  that  spring. 

' I ■ . first 

prehensiv*  flood  damage  reduition  plan  for  tin-  Connecticut  River 

mitted  to  a appr  »ved  by  Congress  in  1938.  This  plan 
i onsiste'  of  .i  system  ol  20  flooo  storage  ri  servoirs  with  10  alter- 
nat  v*  sites  v.!:  h would  ontrol  25°'  of  the  basins'  urainage  area 

• ihovi  Hartloro  ,,n  to  be  supph-rnenti  u by  lot  al  protei  tion  works  at  the 
mor-  mport.int  image  < nter-..  The  supplemental  lu»al  protection 
works  w t h th<  r ies  .n  eli  vat  ■ s preduated  upon  the  completed 
reservoir  system  hav*  been  . uistrin  t* ■<:,  however  only  seven  of  the 
20  reservo.rs  author  :/.i  ,n  th-  1 08  plan  hav*  been  built  and  not  one 
of  th>  a 1 1 < mates  s p-  i if  ted  in  tin  I M 8 plan  has  b*  ■ n i on  struct  ed. 


On  several  occasions  since  rort,  in**  system  oi  reservoirs,  as 
author . z*-r,  has  been  modifu  ..  f or  example  seven  of  the  reservoirs 
ha  v i been  tf  r oppe  d f r on  i t he  i it  I > i /.«  * i 1 1 s t . In  1 94  1 t h*  Sugar  Hill  s ite 


V - 28 


• ■n  t h • Ammi  r»onsu.  Hmr  .'.is  ;><  i . 1 1 . .illy  substituted  for 

B<thl«  hen.  ’ in*  t .i  it'.<  • /■  .n  th>  . • id  I 'Ian.  In  ! <44  Sugar 
Hill  «,is  i<  It  t<  ; ;n  t.»v<  • t t all  inspi  • :f  it  ,i  It  • rn.if  • n tin  Ammon 

mis u.  R i vc  r Hu  • ; n. 

1 t.<  N t v.  t a n i A 1 1 1 1 ,i  1 1 1 s \ : 1 j > - : t < '.n  the  VV  > s I R i vc  r w,  .is  r e pi  a i r d 

v.  ■ til  an  fight  rid  rvini  > >n  ip  1 < ■ ,n  1 ’<44  \v  hi . h in  1 ,<!>4  was  r>  pla<  t • 
by  1 1,  r r • - t e s.  S . ' . ' ti  t : : ' s i r \ : - ,i  i.t  i , :■  ;o  . i n t in  1 <4  I 

li.rin.igli  1954  ;.t  r . .. 

Stuc . < - it  Hum  n:  tin  grr.it  lieu  r bar  .n  tributary  tloou  of  1 955 
resulted  ,n  t a ut  In  • r ; /.a  t : <n  < ■ J 1 1 \ • audit  lonal  sites  in  tin  luv.rr 

basin  a r < a an  . n I u d 1 1.<  i'.<  .<  v<  r It  r ■ > >k  or  t < : v as  authorize:  tor 
i (instruction  in  tin  >.<  u flampshin  portion  of  r h<  Basin. 

In  sunuu.it  i"i  tin-  r<  art  at  present  tv.  enty  - seven  son  fmu  and  *»n« 
tn.spt'i  its  o (a  1 1 1 rn.it'  t-  Suga  i Hili  .>n  tin  Anm  "tu  usm  !•:  tv<  r) 
auti.i  r res.  rvot  r or  nect.-  ;n  tin  i <>rm<o  tu  ut  Has  n,  mu  >i  this 

numb  r It  1 avt  b<  > n i mist  ru.  ten.  ••  \<  t tin-  nstru.  o . prop  ts, 

tbo s.  a . tiior  /.•  ■ altr  r tin  lower  basin  tributary  11m  if  I <55,  win 

. • - g n i : t ' • i : . • » ■ t t r . 1 ) ut  a t y 1 1 nt  red  nee:  .mu  :.a\i  i tr<i  t f ft  t 

n t'  ■ c onn«  ’■  .t  l'';\  t tin  m .i<  ::  . rh<  Koiur  Hr  .i-  pr.iita  t w .11 
itls'i  ::.o  : a In  ,i:  in  i 'iii.  iiistrin  ti 

I tu  i It  v ( n i. on*  t rut.  t • . lliM.d  i .introl  rest  ruiirs,  dr  s i gn>  d for 
1 1 1,1  : r 1 ' 1 1 : 111.'  v iter  - ta  g<  ft  ' . I t at  tin  tn.i  r ! I ;a  1 n -till.  .iatllagr 
• •ntrrs.  ■ nnt-  1 ,'()  u re  n.  !■  r id.  ' ,f  tl.<  watt  rend  ib<v. 

Ha  rtf  r< . 'I  tu-  a ■ 1 1 1 . i itta  ! 1 : vi  nslriii  Li  it  resrrvu.rs,  > esigneii  pri- 
marily f r tr.but.i  ry  j> r < >t < ■ t ..  n,  ■ ..ntroi  ano  adrlitu  nal  200  squar. 

mil<  1 tot  nt.1  < • . . •.  t : . ■ . bo v< 

Hartford.  ! ■ • nti  • • th<  t . . ;i  abovi  Halt:  i * i s t ; < 

'it- sign  r itr  : . a u s <■  d 1 1 /•  i : t > : i ki  • and  walls  v.  Im  ti  prutto  t thi  major 

ignil  than  1 . 1 

. oulu  overtop  t i.<  dikt  s .mo  . . 1 1 - ano  v.  uulu  prt  aim  r enormous  da  m.i  ges 

ano.  a ddl  t I • > lift  1 put  ■ nl  1. 1 1 loss  . . ! 1 1 1 « . 

Ill)  I V t ry  I'frat  tu  ■ tit  I . ' an  a o ; it  iuna  1 1 0 ' 1)1  the  bas  . n’ s 

dr  ti.iL''  art  a above  I la  rtf.  to  r tu  . .insinuate  alternative  means  of 

riving  1 !.•  " r . g"  n. i H y : la  ntv  > o.  to  , ut  i tup  turn  t the  lm  ally  prut « i t*  • 

a r.  a.  . - . ■ st  .ng  1 1 . r . at  . t rluppmg  must  1><  > I m. mate  .. 

In  1 ' 5 ( , m enabling  leg  • l ••  1 1 < *n  i feet  :ng  th«  tour  t untie  i 1 1 c ut 
Basin  States  of  M«i  s sa(  bus .11  , ( unit.  tmul.  New  Hampshire  and  V«- r - 
it.,  tit  to  > nt . r i nt  an  i nt  * estate  a g r<  e tin  nt  i .lb  d tin  ( untua  tu  ut 
1 1 . ! iod  Control  < impa  t,  I 1 ■ 1!  1 i i - i ontrol  tht 

I : in  the  legislation  < ' >|  . ! 1 1 y pres.  Ill)'  to  .till!  . ullt  I tUK'd  support 

v.  tb  r<  g..  r d to  tins  . n 1 1 nt  nl  i i int  ru  I through  •!  o ragt  has  been 
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r.  i < v.  « fr  n.  th<  (ionm  tnut  River  Valley  Flood  f'ontrol  Com- 
mission, the  agency  responsible  for  the  administration  of  the  com- 
pact. 


Due  ! tin  pla  • mi  nt,  vnihm  ti.<  basin  of  t h<  principal  damage 
ent  i r - • runarily  !>  ••  ate  . <.n  the  tv.  a in  stem  of  tin  rive  r be  tv.  e en  the 

HaiTipsh:  re  1 r.irllin  < amts  line  in  Massachusetts  and  the  natural 
downstream  ntr  1 at  Bodkin  Rock  in  Middletown,  '■  onnecticut- - 
maximum  Mar  re  : t .on  of  main  st«  m damages  per  unit  of  storage 
i„  ( urs  with  the  po  int  of  storage  lo<  ated  in  th<  vicinity  of  the  lUmpshire- 
Franklin  1 dunty  line.  The  configuration  oi  the  basin  near  this  county - 
lin<  and  the  existing  state  of  development  and  use  of  this  area  pro 
dibits  serious  consideration  of  flood  storagt  at  this  point.  However, 
reai  hint  into  the  major  tributaries  above  this  point  the  need  to  con- 
trol an  additional  10'”  of  the  river's  drainage  area  above  Hartford  may 
b<  met.  Fx  sting  natural  average-annual  losses  along  the  mam  stern 
f the  Tonne  • it  River  are  estimated  to  amount  to  $15.  q million. 

Fx  sting  ane  substantial  losses  also  accrue  to  th>  major  tribu- 
taries within  the  basin.  CM  rtain  built-up  areas  along  these  tributaries 
ha v«  bt  en  s>  verely  damaged  hy  the  floods  of  r<  i ord  and  although  some 
of  tin  sc  ar<  as  ha  vi  been  given  considerable  protiw  tion  by  some  of  the 
re,  ently  > instructed  reservoirs  on  lower  basin  tributaries  th'  re  still 
ex.st  anas  oi  substantial  potential  loss. 

F ght  loi  al  protection  projects  of  varying  sizes  havt  been  con- 
struvteil  along  tr  butaruo  of  the  Conmuti  ut  Riv<  r and  four  additional 
or-  nits  are  • it  hi  r authorize  : or  w e re  approve  - : as  s mall  flood  con- 
trol proji  th  t need  foi  • luthorizal  n 1 ngress, 

Pr  ojti  t a ut  ho  r izat  ion  re,  ently  expired  for  a lie  al  protec  t ion  c ons  ld- 
• rat. on  in  WM  tfnld,  Massai  husetts  as  projeit  assurances  by  local 
mti  rests  had  been  - .thdrawn  although  the  pro  III  t had  been  considered 
feasbb  , just. to -d  and  nee  fled  by  tin  fM  rps  i Fnginee  rs.  One  of  the 
at,  vi  ri.<  nt  a mi  d four  add  tional  proi<  ts,  that  at  Ludlow,  Vermont 
on  tht  Black  Ihvr  tributary,  is  not  onsidered  feasible  or  needed 
at  this  tirm  , however,  then  is  deftniti  need  for  the  projects  along  the 
Park  River  in  Hartford,  CM*nne.  tic  ut  in  St.  Johnsbury,  Vermont  along 
th<  Passumpsu  River  and  on  tin  Whitt  River  in  Hartford,  Vermont. 
Then  are  additional  lo>  al  loss-  s m lie  basin  and  there  is  need  to  con- 
sidi  r upstream  ,tor,ig<  • • r ■ :i  r>  ct  or  it-  > t;  >n  to  redact  tins  damage. 
Kxistmg  n.it  . r.tl  avi  rag'  -annual  losses  m the  downstream  tributary 
real  In  s of  ti<  onni  ■ In  ut  art  i s t . mated  to  amount  to  $7.  b million. 

[ lie  floor  plains  ol  tin  basin,  tin  r tvi  rs'  natural  extensions  on 
i ;u  h soli  oi  tin  normal  wati-riour.se,  havi  long  been  th«  sum  of  man's 
most  uni  ent  i a 1 1 d i i onom u growth.  Bei  aus«-  of  t lie  easi  nl  i iinstrui  - 
t H in  an  th*  n a mi-  s to  man's  mos  t needed  an  i usi  ful  re  sou  ri  • water  - 
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the  cities  and  towns  grew  fastest  on  the  v<  ry  lands  nature  provided 
to  handle  excess  river  flows,  lands  arved  from  the  hills  by  the  excess 
flows  themselves.  These  lands,  or  those  that  r<  main  largely  un- 
developed, might  best  be  zoned  and  managed  as  flood  plains,  allowing 
only  those  activities  which  would  not  suffer  significant  flood  losses 
when  inundation  occurred.  There  is  need  to  prepare  plans  for  flood 
plain  management  in  those  main  stem  and  tributary  reaches  where  the 
extent  of  existing  development  will  not  be  stifled  by  this  zoning  and 
management. 

Existing  undeveloped  flood  plain  lands  often  mclud.  areas  of  im- 
portant natural  resource  values  which  are  not  ruined  by  occasional  in- 
undation. The  flood  storage  available  at  these  points  are  ol  value  in 
that  removal  of  a significant  amount  of  such  lands  from  this  use  of 
natural  flood  storage  would  increase  the  present  needs  for  additional 
artificial  flood  storage  via  rest  rvoirs  to  beyond  the  I0'r  control  of  the 
drainage  area  above  Hartford,  Connecticut  as  expressed  earlier. 

In  a design  flood,  slightly  larger  than  that  of  March  1936,  the  exist- 
ing flood  storage,  in  natural  flood  plain  areas  along  the  lower  main 
stem,  would  amount  to  almost  800,  000  a;  re-feet,  prim  ipally  in  the 
reaches  from  Middletown  to  the  dam  at  Enfield,  Connecticut  and  from 
Holyok<  to  Montague  in  Massa  husetts.  I his  volurrn  is  half  again  gr<  ••  r 
than  the  total  storage  availat  .•  at  th<  16  existing  flood  control  reservoirs 
in  the  basin. 

The  existing  natural  average -annual  flood  losses  in  the  Cone c tic ut 
: ' .....  on  ($1 5.  9 mill  n stei  : . ( 

million  tributary)  is  conservatively  projected  to  reach  $25.  8 million 
by  1980.  This  projc  tion,  approximating  an  annual  growth  rat<  of 
IE,  is  arrived  at  w thout  discounting  the  future  losses  as  its  purpose 
is  to  indicate  tie  flood  c ontrol  needs  directly  attributable  to  the  year 
1980.  Futun  flood  losses,  *'or  anticipated  damages  to  be  suffered 
beyond  the  year  . )80,  an  nt«  to  theii  rth  in  1980*  I h« 

proje*  ted  1980  va!u<  of  the  natural  a\>  rag«  annual  flood  Losses  for  the 
100-year  p>  nod  (1980  to  2080)  are  estimated  to  be  $56.  I million. 

Average  annual  upstream  lloodwater  and  sediment  damages  are 
< irrently  estin  ited  at  $2.1  million  shown  in  the  four  basin  States  as 
lollows : $0.7  million  in  Mew  Hampshire;  $0.8  million  in  Vermont; 

$0  . • million  tn  Massachusetts;  and  $0 . 1 million  in  Connecticut. 
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D.  Water  Supply 

Projections  of  municipal  water  use  in  New  England  in  its 
entirety  indicate  that  by  the  year  2000  requirements  will  b<  double 
the  1 100  mgd  as  utilized  in  I960.  These  projections  of  the  Connecti- 
ut  River  Basin  and  based  upon  previous  per  capita  consumption,  as 
modified  by  current  trends  indicate  that  water  use  to  meet  municipal 
needs  in  the  Basin  will  be  bio  and  one-half  times  the  178.6  mgd  per 
day  use  level  by  the  year  2000,  3.  7 times  as  large  in  2020.  The 
Connecticut  River  basin's  immediate  water  use  i.  e.  1980  is  projected 
to  be  over  half  again  as  largi  as  the  178.6  mgd  used  in  I960.  TableV-16 
displays  the  1 (,0  community  water  use  by  basin  subdivision  together 
with  bench  mark  years;  1980,  2000  and  2020  respectively. 

TABLE  V - 16 

COMMUNITY  WATER  SUPPLY  REQUIREMENTS 
CONNECTICUT  RIVER  BASIN 


Average  Daily  Requirement 


Basin 

in 

MGD 

Subdivis  ion 

1960 

1980 

2000 

2020 

CRB  I 

4.  2 

5.  9 

10.  1 

15.  6 

CRB  II 

2.  9 

4.  5 

7.  6 

I 1.  9 

CRB  III 

7.  5 

12.  1 

20.  9 

34.  9 

CRB  IV 

5.  4 

1 0.  0 

1 7.  0 

26.  5 

CRB  V 

84.  5 

122.  1 

183.  2 

274.  5 

CRB  VI 

74,  1 

124.  2 

19  3.  2 

300.  5 

Total  Basin 

1 78.  6 

278.  8 

4 3 2.  0 

66  3.  9 

L v sting  mun  > ipal  wat<  r supplies  within  tin  basin  have  been  evalu- 
at<  e ar,e  a lu  ting  of  the  present  min  mum  sale  yields  by  b.isin  subdivision 
is  shewn  in  Table  V-17  as  well  as  the  additional  supply  increments 
necessary  to  meet  the  projected  den  e h . 
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TABLE  V - 1 7 


COMMUNITY  WATER  SUPPLY  NEEDS 
PRESENT  MINIMUM  SAFE  YIELD  e PROJECTED 
ADDIT  IONAL  SUPPLY 
CONNECTICUT  RIVER  BASIN 


Minimum  Salt 

Yu  Id  of  Present  Ad  utional  Supply  In.  re 


Ba  s in 

Systems 

m*  n!  s 

by  B> n. h 

Mark 

Subdivision 

MGD 

1980 

2000 

o 

o 

CRB  1 

4.  4 

1.  5 

4.  2 

5.  5 

CRB  II 

3.  5 

1.  0 

3.  1 

4.  3 

CRB  III 

6.  4 

5.  7 

8.  8 

14.  0 

CRB  IV 

11.0 

5.  1 

9.  5 

CRB  V 

1 34.  5: 

48.  7 

91.3 

CRB  VI 

8b.  8 

3 7.  4 

69.  0 

107.  3 

T t.T  Basin 

147.  5 

45.  6 

1 38.  9 

2 3 1.0 

D " s not  include  out  of  basin  needs  total  which  is  greater  than  in 
basin  total  shown  for  this  area  of  Massac  husetts.  For  examph  . at 
present,  MDC  lias  de\.  loped  facilities  with  a total  sate  yield  of  about 
I oo  MOD  'a  it  Inn  the  b.ism  which  serves  the  Boston  Metropolitan  area. 

While  m basin  subdivision  IV  and  V have  existing  supplies  which 
are  adequate  to  meet  internal  T'80  needs,  an  early. otion  program  will 
b-  in  < ssary  for  out  of  basin  diva  rsion  from  Area  \ as  well  as  in  the 
r<  main  mg  ft.  ir  subdivision!  t<  meet  th<  projected  requirements.  A 
substantial  need  is  shown  in  subdivision  VI  one  of  the  high  growth  areas 
ot  th<  basin  in  the  State  <>]  Conn-  (tout  where  programs  are  being  planned 
by  lo«  al  niunic  ipahtu  s to  meet  ni  erls.  New  demands  will  be  placed 
upon  the  basin's  watt  r supply  capability  through  the  presently  consid- 
er. ' additional  d:v<  rsions  to  Quahbin  Reservoir  which  provide  tor  a flood 
skimming  operation  Iroin  the  rivers  main  st.  in  which  will  not  affect 
tla  existing  minimum  yu  Id  ol  the  basin's  streams  lor  tin  basin  s m- 
t.  rnal  use.  In  this  plan  spring  t r.  let  flows  in  the  Connecticut  River 
n , xi  ess  ol  15,000  t fs  ('*700  mgd)  of  flow  at  Turners  F alls  would  be  di- 
v.  rted  at  u rat*  ol  375  mgd  to  storage  in  Quabbin  Res*  rvoir.  It  is 
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estimated  that  div  ersions  would  on  ur  70-80  days  per  year  when  this 
water  is  surplus  mrl  would  otherwise  flow  unused  to  the  ocean.  The 
additional  yield  to  the  MIX'  system  , on  an  average  annual  basis,  would 
be  2 MGD.  Flood  skimming  diversions  would  also  have  a negligible 
effect  on  future  water  supply  plans  of  the  State  of  Connecticut.  If  Con- 
necticut should  dec  ide  at  some  future  date  to  use  the  main  stem  of  the 
Connecticut  River  as  a source  of  municipal  water,  adequate  water  vol- 
umes will  be  available  to  satisfy  this  need,  even  with  all  current  and 
foreseeable  diversions  considered.  Other  diversions  from  the  Connec- 
ticut Basin  are  made  to  meet  the  needs  of  Berlin  and  Newbury,  New 
Hampshire  and  Ashburnham,  Massachusetts.  An  industrial  user  in 
Fitchburg,  Massachusetts  is  currently  considering  additional  diversions 
in  the  Ashburnham  urea. 

Whether  the  water  use  from  the  main  stem  is  direct  in-basin  use 
for  the  Hartford  or  Springfield  areas  or  out-of-basin  supplement  to 
.vater  sources  will  govern  the  degree  of  treatment  which  must  be  pro- 
viced  upon  withdrawal  from  the  river.  Direct  in-basin  use  will  require 
conventional  water  treatment,  probably  chemical  coagulation,  filtration, 
■.nd  disinfec  tion  or  modifications  thereof. 

Privately  supplied  industrial  wat>  r supply  requirements  within  the 
C > nne  to  ut  River  Basin  are  projected  to  increase  by  10"!  from  I960  to 
1 1 * H 0 , with  an  over-all  increase  from  I 960  through  2020  of  42"!  . These 
im  Teases  do  not  include  the  water  supply  requirements  of  the  mineral 
i,r  thermal  electric  generation  industries.  Although  projections  of  water 
i c by  the  mineral  industries  are  unavailable  present  use  estimates  were 
n .trie  of  the  sand  and  gravel  and  the  stone  industries.  They  account  for 
over  9 ' of  the  mineral  industries  water  use’  and  in  1962  this  estimated 
-c  wai  a shown  by  State  in  Table  V - 1 8 

table:  v - i 8 

MINERAL  INDUSTRIES  WATER  SUPPLY  USE  - 1962  IN  MGD 
CONNER  I 1C  U'l  RIVER  BASIN 


Sand  & 

Crushed  Rock  & 

Clay  k 

State 

G rave) 

Dimens  ion  Stone 

Shale 

lota  1 

New  Hampshire 

2.14 

0 . 006 

2.16 

V e rmont 

0 . 6 i 

0.02 

- - 

0.65 

M as  ..ic  h u s <•  1 1 s 

6 . 97 

0.20 

0.01  1 

7.18 

( tonne c tic  ut 

2. 40 

0.19 

0.069 

2.86 

I ota  1 

12.14 

0.61 

.077 

12.81 
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Watt-  r requi  renient  s i < > r t h<  r ma  1 ' let  t ru  generation  ha  \ < been 
pro  lot  ted  for  1980,  2000  and  2020.  Tht  estimati  ti  requirements  arc 
blimtn  in  Table  \ - 1 

TABLE  V - 19 

ESTIMATED  IN-STREAM  FRESHWATER  USE 
THERMAL  ELECTRIC  GENERATION 
CONNECTICUT  RIVER  BASIN 

Cooling  Water  Requirement 
YEAR  MCiD 


1900  1050 

1980  1 >00 

2000  3-300 

2020  0 500 

T . , niainde  r •.  ■ i th*  privately  supplied  industrial  water  supply 
requirements  is  shown  in  Table  V - 20.  In  the  has.  year  1 " 0.  approxi- 
mately 8"'  of  the  ust  d water  supply  quantity  was  for  boil,  r leet! 
purposes,  tht  remaining  '*2  is  utilize'!  equally  between  prut  ess  uses, 
cooling  anti  air  conditioning.  future  uses  art-  not  ant  it  ipate<:  to  vary 
significantly  from  these  pert  t -ntages. 

TABLE  V - 20 

PRIVATE  LI  SUPPLIED  INDUSTRIAL 
W A T F.  R R FQ  UIR  F M F NT S 
CONNECTICUT  RIVER  BASIN 


Basin 

A ve  r.ige  Da  1 1 y 

R equ  i ; t ii  a nt 

in  \1GD 

Subdivis  ion 

1 96  0 

) 980 

2020 

CRB  I 

40.  1 

42.  3 

78.  2 

CR  B 11 

4.  4 

8.  6 

21.0 

CRB  III 

25.  4 

25.  4 

31.  1 

CR  B IV 

3.  8 

7.  7 

18.  9 

CR  B V 

1 06.  8 

1 15.  0 

l 58.  o 

CRB  VI 

145.  > 

- 

15  1.  3 

1 otal 

3 26  n 

159.  9 

4o  3.  7 
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: c e s iter  for  th<  ties  and  theii  ndustries 

.in  generally  adequate  to  meet  present  needs.  The  good  to  excellent 
quality  of  these  present  sources  pose  few  problems  for  the  water 
supply  manage  rs. 

Problems  may  arise  in  the  future  when  these  present  sources 
bei  i me  overtaxed  because  of  ini  reases  in  both  population  and  per 
apita  consumption.  This  will  necessitate  going  to  other  possibly  less 
desirable  sources,  at  least  from  a water  quality  standpoint.  Water 
Mia  i it  y monitoring  for  water  supply  sources  is  becoming  increasingly 
1 nipt  ■ rtant. 

Present  water  quality  monitoring  programs  are  aimed  primarily 
at  monitoring  for  pollute  n . ontrol,  not  future  water  supply  (except  for 
t i.i  monitoring  program  at  NerthfTTd  by  the  Metropolitan  District 
C ui. mission  of  Boston).  In  order  to  determine  what  amounts  of  trace 
n.etals  algae,  fish  and  organic  material  there  are  in  the  auxiliary 
sour  e s thus  indicating  necessary  treatment,  intensive  year-round 
n • .mtoring  t r these  materials  T ill  potential  sources  should  begin. 

! it u re  demands  will  necessitate  tin  development  and  use  of 
water  s ippl \ sources  not  hitherto  utili/.ed.  The  generous  yield  from 
th<  basin's  streams  and  aquiti  rs  present  no  serious  problems  with 
respi  t to  fut  . r*  demand.  Ci  rta»n  municipalities  growth  may  be  cur- 
i win  re  t ne  pattern  of  !■■  a]  water  suppis  systems  . ontinues  and 
tin  i.i.ity  is  in  a tributary  headwater  rea<  h.  These  problems  could 
now  ever,  be  surmounted  by  adequate  regional  planning  and  including 
recyc  ling. 

ire  V-  i ip)  lly  pr  sents  the  present  and  projected  muni- 
cipal and  industrial  water  supply  needs  in  the  Comet  ticut  River  Basin 
through  the  year  2020.  Also  presented  ii  Figure  V-  5 is  the  estimated 
m-'  treuri  freshwater  use  for  ti  • rmal  electro  generation  cooling  in 
the  basin. 
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PRIVATE  INDUSTRIAL  1 1 MUNICIPAL 

INDUSTRIAL  AND  MUNICIPAL 
WATER  SUPPLY  REQUIREMENTS  CRB 

(NOT  INCLUDING  MINERAL  INDUSTRY) 


6500MGD 


I050MGD 


INSTREAM  COOLING  WATER  REQUIREMENTS 
BY  THERMAL  ELECTRIC  GENERATORS  CRB 


v- 1? 
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Puv  (•  r r e*qu  1 r ■ -me-nt  s within  the  C.iitim  ■ it  p i ve  B.i  in  ire 
uri-ntly  nut  by  a group  ol  .iti  lit  i • ■ who  r«  tnt'-r  * <<nuee  t*  '■  through 
out  t N<  w England  He  gion  and  whosi  opt- rat  ions  r<  ■ rd-.nated  to 
n t a common  mud.  Pmor  is,  the  reform  * x h.tnge  b<  t %e '-n 

• x. stmg  systems,  with  90T  ol  the  total  en<  rgy  require  d at  ounteo  lor 

b\  ; he  -i  pnvate-ly  owned  companies,  I'lii  r>  ma  n <•  r <nt  r >11 

n i 1 1 L>  1 1 ly  owned  systems  -vhieh  also  purchase  a ibst.intial  amount  of 
pi.iu  r from  the-  private-  set  tor.  Until  recently,  th-  b-  sin  has  bee-n 
exporting  peaking  pov.e  r,  providing  large  blocks  of  power  from  the 
hydroelectric  plants  at  Moore-  and  (dome  rford,  N<  w Hampshire  1 
markets  as  far  south  as  Boston.  In  1 967  energy  n<  ds  of  the  nne 
fi  -ii  K :v-r  has  n w e re  approximately  10  billion  kilowatt  hours  rep-re 
S'-nting  about  25'r  of  t h*  N<  w Englam  total.  Pe-ak  demand  was  on  th- 
r • - ;d.  million  kil  atts.  Now  that  the  asms  own  energy  lei  - 1 . 

•as  n.  rc.. sed,  it  e msumi  s - ss  ntially  what  it  produ  es  although  t 
1 exj  rts  pe  i ng  - . In  fut  re  ears,  the  Ba 

rt  energy,  both  base-load  and  pe-. eking,  a cont  r«ist  to  its  hist  .rie  il 
export  ro.e. 

As  sun  i ing  the  same  rate  of  growth  as  the  New  England  power 
market,  basin  e-n*  rgy  n-qeir-  m nt  s may  Le  e-xpe-cted  to  soar  to  2 5 
billion  anil  200  bill  >n  k 1 wot;  hours  m 1 r-  - and  2020  re-sped  ;vely , 

; tli  ci  rri  s ponding  peaks  in  the-  ore  er  of  5 mill. on  k .low atts  and  40 
lioi  1 ' i • ve-ly.  It  • - : ; - - • : i 

be  fa  r > r e t h an  t he  - ; t bl<  - n ippl y . 

Ha  .d-itr,  p.  i r re  se  . r.  • s of  the  Connecticut  Hive  r Basin  are 
- mnntti  i to  assist  a ' re  ng  t he  A . • . of  all  Nt  w England  and  because 

• -f  tne  nail  a[  ot  tin  power  market  ir  a o!  the  six  state  s with  its  intt-r- 

i e.nrie-  t n »nd  pc  we  r ,nt<  re  1 ng  the  > onm  c tic ut  River  Basin  power 

i > i„in  is  not  u s i . •„  1 1 y treat'-  ' as  i - pa  r . i L e - entity.  A no  t e - d , the  basin 

>,  , :t-  pe-. eking  puw  r from  its  hy  r « » > ieetric  installations  and  will 
likely  ( , nt  inu<-  t ' . eio  " m tiii  ne  a r t ut  1 1 r i . However,  the  ba  sin  will 
t>.  ■ per  - . ,r.  _ more  and  1. 1<  re-  on  o - - • H ..  , energy  generated  outside  <>1 

th#  . 1 1 e r Mi  e d.  1 1 ■ feel  low  mi!  table-  r-  1 1 < < t s t lie  e-S  1 im.it  e d total  po  w e r 

r i lie  : ; < n t for  tin  entire  ma  rk«-t  art-  togetlu  r w it  h that  p rot  ion  ol 
t he  s upt  y W hie  1 'Still  1 I I to  be-  provide-'1  by  tile  re-  SOU  Tv  os  of  the 
< >nn<  i t ■ ut  i ■ er  I asm  tie-  lue  illy  pc  > ul.-d  supply  il*.>  hiring  shown 
oi  Figure  V-6. 
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TABLE  V - 2 I 


ESTIMATED  TOTAL  POWF.H  R EQUIR  E MKN'TS  FOR  THE 
NEW  ENGLAND  MARKET  AREA  (megawatts) 


Ri-quircd  Generation 

1967 

1980 

2000 

2020 

for 

X 

X 

f\l 

27,  825 

92,  825 

212,  825 

ASSUMED  ALLOCA  TTON  Oi 

POWER  ST 

PPLY  TO 

THE 

CONNECTICUT 

RIVER  BASIN 

Conventional  hydro 

621 

7 09 

859 

i.  009 

(24  u- ) 

(1270 

(6T) 

( 4 " ) 

Pumped  Storage 

1 . 6 00 

3,  600 

5.  900 

(0  T ) 

(26  T) 

(25") 

(21%) 

1C/C  T 

80 

338 

1.  500 

5,  000 

(3°:) 

(6  'I 

(l  IT) 

(17  -) 

F o s s 1 1 s 1 1 a rn 

1,  103 

9 0 1 

6 74 

1. 435 

(43  7) 

(IS"') 

(V-) 

(57) 

Nuc  lea  r steam 

785 

2,  498 

7,  500 

15,  000 

(3»-U 

(4  l"-) 

(437) 

( 

TOTAL 

2,  589 

6,  04b 

14.  133 

28,  3 44 

L t.i  i s ' o 1 ma  r i‘  i 

•t  25.  2 

2 1.7 

1 5.  2 

1 2.  2 

In  tin  past,  tin  pov-rr  requ.  r«  -•  1 r thi  mori  or  loss  constant 
bas<  loan  v is  provided  by  fuss  il  sti-  ill  (ml  plants.  The  intermittent 
surges  or  peak  demands  vert-  proem,  d by  operation  of  conventional 
run-of-th*  - r \>  r hydroelei  tru  plants.  Dm  to  tin-  ro  eni  changes  in 
1 1 • hnol  o t:  y , 1 1 . s i pectt  d that  mu  le,.  i pow  > rod  st<  am  plants  will 
n pi. i • the  t r.idit  ;onal  fun  tun  1 f i.ssil  ftu  i plants  and  pun.ped 
st  ,raji  hydro  - ins  talla  t . i ins  w 11  supplant  the  earlier  run-of-  the- river 
hyoroelt  tri  plants.  St.,  i.  ■ shut  in  (imposition  et  the  power  system 
is  evidenced  ;n  1 thh  V 2 1 and  in  Figure  V-b. 

By  tin  year  2020  the  Ciinnei  to  ii  R.ter  Busin  will  ini  r east  its 
],nv  i r supply  to  11  tin i*  I 9b 7 .inability,  while  conventional  hydro 
lint  fi  rn  it  pr<  «>nt  roll  oi  about  24"'  ot  the  total  power  to  4% 
in  the  year  2020.  Pumpi  storage  Mill  ni  reas«  from  0"'  .it  present 
to  2 1 V m the  yi  ar  2020.  i ossil-fuel  sti  im  plants  whit  h c urrently 
providi  basi  generation  capability  will  similarly  he  affected.  They 
. . r i i Xpei  t'  d In  dec  line  from  41"  ol  till  total  power  t .ip.ic  ity  to  5"’ 


In  meeting  the  needs  for  future  power  there  will  be  many  environ- 
mental obsta  les  to  overi  ome  for  all  major  types  of  power  plants  - 
conventional  hydro,  pumped  storage,  fossil-fuel  or  nuclear  - are  large 
users  of  land  or  water.  Fossil  and  nuclear  operations  require  controls 
to  dissipate  heat  before  discharging  to  receiving  water  bodies,  while 
fossil  may  also  foster  air  pollution  problems.  The  ,->iting  problems  will 
also  be  among  the  most  difficult  facing  the  industry,  and  the  pressure  to 
resolve  th'-m  perhaps  even  more  critical  in  future  years.  Careful  plan- 
ning during  site  selection  is  necessary  to  avoid  aesthetic  and  ecological 
problems  as  well  as  the  application  of  technological  advances  to  elimin- 
ate or  minimize  adverse  effects  on  the  environment.  A comparison  of 
advantages  and  problems  affecting  different  forms  of  energy  and  limit- 
ing factors  in  siting  are  as  follows: 

Hydroelectric  power  stations'  chief  advantages  over  fossil  and  in- 
ternal combustion  power  plants  are:  low  operation  and  maintenance 

costs,  no  contribution  to  air  pollution:  adaptability  to  remote  control; 

a itomatic  operation  and  use  for  spinning  reserve:  long  life;  low  char- 

ges of  depreciation,  high  reliability;  a constant  renewable  resource; 
and  low  rates  of  outages.  Secondary  benefits  also  accrue  when  hydro- 
electric power  is  combined  with  other  uses  sm  h as  rec  reation,  water 
supply,  and  flood  control  within  the  project  reservoir.  Conversely, 
there  are  varied  environmental  restrictions  imposed  on  potential  hydro- 
electric developments.  Diurnal  water  releases  may  impose  burdens  on 
downstream  riparian  users  by  affecting  flows.  Impoundments  will 
hange  the  ologu  al  balance  of  the  inundated  stretch  of  river  from  a 
lotii  diving  in  actively  moving  water)  to  lentic  (living  in  still  water! 
environment  that  may  or  may  not  be  desirable  to  other  uses,  such  as 
anadromous  fisheries  or  canoeists.  The  aesthetic  quality  of  a river 
reach  may  be  impaired  if  seve  re  drawdowns  cause  bank  erosions  and 
land  resources  are  lost.  Such  conelitions  must  be  examined  and  eval- 
uated to  insure  that  they  are  properly  considered  and  accounted  for. 

The  pumped  storage  project  which  includes  a pumping  generating 
unit  operating  between  an  upper  and  lower  storage  pool,  generate-  en- 
ergy during  system  peak  load  periods  by  release  of  water  through  the 
units  from  the  headwater  pool.  During  off-peak  load  periods,  energy 
from  some  other  continuing  base  sonri  e is  used  to  pump  water  from 
the  lower  pool  back  into  the  headwater  pool.  In  this  manner,  the  sys- 
I. m operates  as  a more  or  less  c leise-d  unit,  passing  essentially  the 
same  water  back  and  forth  from  the  upper  to  the  lower  pool.  While 
this  arrangement  < unsumes  more-  euiergy  than  it  produces,  its  econo- 
mic advantage  comes  from  c onverting  low  value  off-peak  energy  to 
high  value  on  peak  energy.  A further  advantage  of  pumped  storage 
hydro  is  the  elimination  of  on-stream  water  surges  whic  h can  upset 
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river  flow  regulation,  tor  example,  during  peak  operations  of  a conven- 
tional hydroelectric  pro  cut.  Essential  to  the  construction  of  a pumped 
storage  pro  ec  t is  the  availability  of  pumping  energy  at  tow  cost.  The 
large  thermal  generating  plants  currently  being  constructed  in  or  near 
the  Connectic  ut  River  Basin  will  make  available  off-peak  pumping  ener- 
gy. Another  advantage  of  pumped  storage  plants  is  the  ability  to  com- 
bine them  with  existing  hydroelectric  reservoirs,  using  the-  existing 
reservoirs  as  th<  lower  pool  and  idding  an  upper  reservoir  at  a conven- 
ient location  where  high  head  differential  may  he  found.  The  natural 
topo  of  the  ( .nne,  lie  it  presents  numerous  such  opportunities  . Princi- 
pal disadvantages  lit  in  the  shifts  in  natural  current  patterns  which  can 
greatly  a fit  t migrating  fish  unless  deflecting  barriers  or  baffles  are 
constructed . 

1 he  largest,  but  non- consumptive  , industrial  demand  on  the  water 
ri  -our.  es  <,f  the  basm  that  of  thermal  electric  generation.  Steam 
plants  withdraw  more  water  than  anv  other  industry  in  the  basin  - cur- 
rently well  over  i billion  gallon-  per  day.  Nearly  all  of  the  withdrawals 
arc  for  condensing  the  steam  usee*  to  produce  electric  energy.  The  coal- 
ing water  ir.  ;il.  'e  through  the  pow  r condensers  and  absorbs  enough 
of  the  heat  retainc  ! by  the-  steam  after  it  leaves  the  turbine  to  condense 
ii  tor  return  to  the  feed  water  heaters  and  boilers.  1'he  heated  cooling 
water  is  returned  to  a stream  with  insignificant  consumptive  losses  but 
the  heated  iter  ..  ont  r i la ; ' e s to  tin  rrnal  pollution  through  the  reduction 
of  the  water  s capacity  to  hold  dissolved  oxygen. 

1'he  reduction  of  dissolved  oxygen  reduces  the  stream  s ability  to  as- 
in.ilatc:  wa  ’ i loads  and  may  - an.-  • idvt  rse  effec  ts  on  plant  and  aquatic 
life.  rhern.cl  plants,  therefore,  require  that  they  either  be  located 
close  to  a source  of  large  quant  Hit  s of  water  for  cooling  as  is  the  case 
in  these  inits  now  in  the  basin;  or  that  they  use  expensive  and  aes- 
thetically unattractive  cooling  towers.  The  pre  sent  lack  of  thermal 
plants  above  the  Massachusetts  border  is  not  due  to  the  shortage  of  ei- 
ther sites  or  water,  but  rather  to  the  demands  imposed  by  load  centers 
as  well  as  the  pre  se  nt  adequacy  of  installed  hydro  capacity.  As  the 
region  continue-  to  grow,  new  elec  trie  generating  plants  will  hkelv  be 
r>  quired  over  a greater  length  of  the  river.  As  this  divergency  takes 
plate,  tie  rdianc  e on  on<  i through  c ooling  will  become  impractical, 
particularly  when  the  demand  for  water  exceeds  the  stream  s flow . The 
larger  thermal  electric  plants  curre  ntly  envisioned  for  the-  future  will 
have  to  hi  1 in  ited  to  the  tidal  . ■ tic.n  of  the  river  and  to  main  portions 
ot  those  hydroelec  tru  t.ition  ponds  where  e irculating  wate  r systems 
can  be  u . • <1  unit:-.  ■ c ling  towers  ,r  ( om bination s thereof  with  cooling 
ponds  a n employe  d , 


F.  Navigation 


S i no  the  year  It  14  when  Adrian  Bio.  k sailed  the  Connecticut 
from  Long  Island  Soun  i at  Lynde  Point  to  the  head  of  natural  naviga- 
tion at  Enlield  Rapids,  history  has  ret  orded  the  growth  of  river  trade. 
F-ven  before  the  oming  of  th<  Europeans,  I h<  Arm  rn  an  Indian  used 
thi  river  in  thi  r i y i lu  migrations. 

In  1817  the  Federal  interest  in  navigation  on  the  Connecti  ut  River 
was  ci  mi  nted  with  its  first  recommendation  for  constrm  tion  of  navi- 
gation aids.  In  1968  nearly  3.  7 n ton  1 ret  • i • 

in  tin  Long  Island  Sound  to  Hartford  navigation  improvement.  Approx- 
imately 99T  this  i nnagi  was  in  petroleum  products.  Pri  ••  I ng 
tin  tri  nd  of  the  most  ret  ent  ten  year  period  indicated  that  by  the  yi  ,ir 
ilitu  needed  to  handle  1 1.  5 million  tons  of  cargo, 

present,  the  cargo  is  handL  d by  both  sell  propelled  t raft  an  turn  d 
bargt  s . w ith  the  bargt  bi  th<  • • • . 

gat.  n improvement  i an  handle  barges  of  3,  000  ton  i a pat  tty , whereas 
barge  s that  «.  an  carry  up  to  4,  000  tons  are  considered  as  more  economical 
by  tie  rs.  rhe  mean  low  watt  r control  dimensions  of  the  e> 

ng  imprciVi  mi  nt  include  a draft  of  15  feet  and  a channel  width  of  150 
li  et.  To  fully  utilize  tin  mo ri  • conorruc  4,  000  ton  barges  a draft  of 
16  feet  with  a minimum  t hanm  l w dth  of  d50  fi  i t is  needed  between 
Hartford  and  Lend  Island  Sound. 

A major  need  in  the  Long  Island  Sound  to  Hartford  reach  is  to  lo- 
i ate  suitabh  spoil  an  a-  loi  placement  ot  dredgt  d niati  rials,  c irrent 
maintenance  of  tin  existing  navigation  project  produces  an  average  annual 
spoil  volume  of  140,000  i . IThe  needed  channel  improvement 

consisting  of  deepening  and  widening  will  require  the  excavation  ot 
1,  100,  000  cubi  ya  rdi  • i - • ■ • ils.  i u t ur « maintenance  of  this 

needed  improvement  a -.11  add  an  < stimatt  s0,  000  cubic  yards  annually 
to  the  present  quantitu  s u spoil.  1 in  need  to  identify  permanent  spoil 

! areas  is  as  important  to  the  la  st  multiph  use  of  the  waterway  as  is  the- 

need  to  identify  anc  pri  se  rvi  valuable  riverside,  wildlife  assoc  iate<i 
wetlands  and  marsh  areas. 

I he  existing  navigation  proji  i t has  bet  n modified  to  im  hide  several 
feature  ->  spi  e i f i . ally  designed  for  ro  n ational  boating.  At  presi  nt, 
approximate-ly  1,  500  boats  main  up  tin  r>  . r«-ational  bo.iting  fleet  moored 
or  berthed  ori  the  river  below  Hartford.  About  L 000  t raile  r - based 
boats  and  500  transient  i raft  f ro-  ■ -t  h*  r harbors  i,r  waterways  ini  reasi 
river  t raf  f i < on  peak  we  * k i nds.  ( .ons  i el*  r a bl * growth  is  ant i c ipa t «*d  in 
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ret  reational  boating  and  provisions  will  be  needed  from  both  private 
and  public  sectors  for  handling  a greatly  enlarged  fleet  in  future  years. 

A secondary  system  of  navigat  n aids  will  be  required  in  t he-  future  to 
delinent  areas  navigable  by  recreational  boats  which  are  outside  the 
existing  commercial  channel.  Widening  of  the  < ommercial  navigation 
improvement  from  150  to  250  feet  will  aiso  generally  enhance  recreational 
boating  opportunities.  In  the  Hartford  to  II  lyoke  reach  limited  recrea- 
tional boating  activity  is  currently  experienced  due  to  the  four  following 
problem  a reas : 

(1)  Major  shoal  areas  in  the  river  between  Hartford  and 
W indsor  Locks  Connecticut 

(2)  Problems  associated  with  the  5.  3 mile  Windsor  Locks 
Canal  including  the  2.  3 feet  controlling  dept  h of  t i , , lower  locks. 

(i)  Above  the  anal  in  the  Enfield  pool  a controlling  depth 
of  3 feet  exists  ..st  above  the  (lam. 

(-1)  There  are  no  na  v 1 gat  e eial  dies  dentifymg  the  natural 
flannel  in  the  broad  river. 

r h<  re  m need  for  m. 1 r enr.unt  • ment  -1  the  • xistmg  recreational 
b at  w.g  capability  in  the  Hart',  urd  ; H > > 1 y > < k e reach.  I h e boating  prrs  - 
s .res  a bo  1 Hartford  will  likely  a<  ole  rate  particularly  with  the  effective 
implementation  of  t hi  poll  .turn  abatement  and  unproved  How  regulation 
and  flow  augmentation  programs  imlurieo  u.  'his  report.  Airis  to  naviga- 
tion are  needed  to  identify  safe  channel  sections  in  the  pools  associated 
iti.  the  Holyoke,  I irm  rs  Kails,  V<  rnon  and  Bi  llows  Kalis  power  dams. 
Minor  ledge  and  shoal  removal  and  some  small  boat  1 hanm  1 excavation 
is  needed  in  the  Holyoke  pool  a s well  is  channel  improvements  upstream 
to  Greenfield.  Massachusetts. 

There  is  a need  for  publicizing  ident ificat ion  of  anoeable  reaches 
and  United  extension  u!  the  w Inti  -water  canoeing  season.  Commercial 
navigation  in  general  provides  .1  less  expensive  means  of  transportation 
for  hulk  1 nm  1 riities  and  is  needed  where  feasible  and  desirablt  , in  the 
Basin.  Be.  re.iiumal  boating  already  1 ne  1 the  most  popular  leisure  tmv 
purs  uts  has  been  projected  to  grow  to  many  times  the  present  .s*  t.g  .re 

Detailed  information  with  regard  to  navigation  problems  and 
projected  needs  is  found  in  Appendix  1 .. 
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Out  dt  - r H t , r t .1 1 . : 


fedora,  i ' i ij  i i >.  ! t ■ i'  -it  ■ r,  Opji' . rt  un  1 1 1 c s 

Tl.i  largest  single  -wnt'rsi  ip  I : ,r<  st  at  r«  agt  m t h • ■ basin  . s 

• in<i  in  National  t orcsis  'huh  have  contributed  significantly  'o 

Hit  fi  on^nii  in  t h < ■ basin  in  vir.il  .cays.  I he  s.i  1c  ol  t ; m be  r . a nd 

' n i ■ value  . i ( ! t 1 < ■ i i by  r<-as*  n • >!  V t s • ru  < s , < n n <■ , ’ < • i i v.  . 1 1 . ! . . t r v i • s ! l n g , 
hauling  and  man  .1  , t • i r i r i : tin  : ris'  produ  ts  . o ,n’  tor  'in-  g rc.tt- 
> st  dollar  calm  hucnt'.  Im  percent  if  'hi  ti  ',.1  nunur  from  tim- 
ber sale  a nd  o t in  - r r o \ »•  n .e  s *»t  Na  t : ona  1 i-  urists  art-  pa  in  t • . tin-  i uanlics 
in  w hi  c it  t he  I ■ r e s ts  a r t lut  a t t-d,  anti  n . <>  7,  f < •;.  ( » 0 « • -a  a s distributed 
nt i es  * . ■ r ea to i purtancr  are  thi 

nun  a r i,  is  u it  dun  r n . ri  al  ion  uppu rtunit  u s mmn  p .ss  i bit-  by  t ht  st  pub- 
lic i u r t sts  which  a r t ir* a > r nt-ai*ly  so.  Oay  i;st  1*  * s ar»  > 1 11 • a r g ' d 
generally  for  certain  dov<  loped  areas  with  J.V  ni  t ht  st  mono  s r< 
turned  t r • p 1 . 1 rii  intii  for  s ol  and  road  purposes. 

In  addition,  the  • \ist  n.  1»  Federal  fit  >d  < mtr  >1  str  icton  s pro- 

v i 1 if  a wide  v.i  r ■ ’ y u : f r t t p- ; bl  > mtdoctr  act  ivit  tos  managed  in  c nop  - 

• ra tion  w ith  Stati  I ind  Stat<  Park  agencies.  Nominal 

it  f s ft  r i paid  for  ihnsi  d*  \»  It » * > • d la,  :lit:*s  ;,  *,  ,ts  t an  :>  s:tfs.  I ho 

Publi  i Law  5t  * apstri  an,  ••  a!  > r s hot!  pr  r.t  n . ill!,'  Hi  pa  r!  ti. i nl  ,1 

A g r l c ul  t ■ . r i prov  tits  1 .it-  • r »pp.  • rt - .n  it  u s n m ver.il  local  a ri  as  of  the 
lias  in. 


■S I . i ' ■ : 1 . hi  . , i<  • t l'i  dl  in  ()•  ; i "1  : t t • 

Stati  outdoor  roc  notion  dt  t-lopn  • nts  t nn>  . st  t : -A  Stati  parks, 
d"  State  l rests  >■:  list,  and  gamt  lands  .nits  and  18  beat  net  ss  sites. 

Muri  ti.an  lia  If  d t la  ■ s i a r < . ■ 1 1 r < : , . ; s 1 1 : • • : ' • • Stall  "i  i , mil'  , t u at. 

The  iH  public  ly  owned  <>r  Stati  . pi  rated  boat  ,n  cess  sites  intended 
for  bunt  * rs  -and  lishernu  p,  iia  ..  . 1 1 ,i\i  rage  s / < 1 t.rie  at  re  wit!  mod- 
est shore  frontage.  rhor«  ire  nunier  is  info  ri  ess  s ites  along 

public  and  private  lands.  Ot  smnt  hjH  miles  nl  main  stem  river 
lrontage,  some  • ,.r  m ]es  an  at  pn  sent  in  public  ownership  nl 

who  h . , miles  . s pa  r'  nt  line  i it  : a . 1 1 1 \ e e s it  tin  Spr  in  ct  udd  - Hart- 

ford a rea  s.  I he  public  also  has  si  1 laim-  lung  a nd  docking  fa  c 1 1 it  les 
t 63  pm  ' ■ , m i veries , n rina s ind  boating  clubs. 

I he  re  .t  ri  a wrird  rani"  >t  hunt  i ng  uppu  rt  unit  1 1 s 1 n r t hi  ru  rra- 

1 1 on  is  t w . t ! i fo  r e s t anti  farm  game  sin  - 1 1 s , as  well  as  migratory  water- 
fow  1,  acai  la  bit  during  the  hunting  season.  While  no  Fedt  ral  w ildlife 
art  as  * ■ ,,  i s t a Ion  | the  river.  Stall  rt  gulatt  d oublit  hunting  is  pt  ru  it- 
1 1 d a t a num  be  r t<l  h i de  ra  1 r e s i • r \ ui  r s . Some  St  at  t fo  r t st  t ncl  game 


lands  ( n N-  v Hampshire  and  V crmontl  and  State  parks  are  open  to  the 
public  for  hunting.  However,  the  major  portion  of  available  hunting 
land  is  privately  owned. 

At  pres  nt  about  i7r:  of  the  river  s main  stem  length  supports  pro- 
duet  i ve  sport  fisheries;  another  i S 7 is  classified  as  marginal  and  the 
remainder  is  devoid  of  fish  life  because  of  heavy  pollution.  The  best 
shad  fishing  area  is  currently  at  F.nfield  Dam,  where  16.700  catches 
were  recorded  in  19t’4.  The  cold  water  habitat  in  the  upper  portions  of 
the  river  basin  provides  excellent  trout  fisheries.  First,  Second  and 
I'hird  Connecticut  Lakes  are  intensively  fished  for  native  lake  and 
brook  trout  and  introduced  land-locked  salmon.  Below  White  River 
Junction,  Vermont,  the  river  takes  on  the  character  of  a warm  water 
stream  and  supports  a variety  of  warm  water  spec  les. 

Swimming  in  tin-  main  stem  of  the  Connecticut  River  has  been 
severely  restricted  by  pollution,  ha/.ardous  currents  and  unsuitable 
water  temperatures.  At  present  the  only  section  of  the  river  with  water 
quality  citable-  for  c ontac  t rec  reation  is  a 28-mile  stretch  between  the 
river  s source  above  Fourth  Connecticut  Fake  and  a point  iust  above  the 
community  of  Pittsburg,  New  Hampshire-.  Of  the-  river's  i 6 maior  trib- 
utaries only  12  reach  the  main  ste-m  with  a quality  level  permitting 
watc  r c ontait  recreation.  There  are  no  designated  public  swimming 
areas  on  the  Connecticut  River  itself. 

As  regards  trail  use,  extensive  utility  camping  lands,  railroad 
rights-of-way,  floor)  control  levees,  and  old  logging  roads  offer  good 
opportunities  for  development  of  foot,  horse-back  riding,  and  bicycle 
trails.  The  possibility  of  tic  - ins  with  major  existing  trails  such  as 
'h>  Appalachian  Frail  and  Long  Frail  merit  consideration. 

The  valley's  best  camping  potentials  are  located  along  the  forested 
frontages  of  the  reservoir  on  the  river  s main  stem  and  particularly  in 
the  northern  portions,  as  well  as  at  undisturbed  islands,  coves,  and 
flood  plains.  Water  oriented  camping  is  limited  at  present  because  of 
pollution,  or  the  lands  adaptable  for  such  use  arc-  in  private  ownership 
a nd  unavailable-  for  the  public  use  . Majority  of  camp  sites  are  found 
away  from  the  river  in  the  forested  uplands. 

Pic  n u k ing  a long  t h-  Comic , t ieut  River  is  severely  limited  by  lack 
of  iuc  ilitn  . Although  most  parks  offer  some  picnic  facilities,  they  arc 
too  few  in  number  to  meet  the  growing  need.  Many  more  picnic  oppor- 
tunities could  be  provided  along  c-nic  stretches  of  roads  and  in  conjunc- 
tion  with  major  recreational  developments  . 

H satisfied  demand  for  outdoor  recreation  is  measured  in  acres 
of  water  and  land  is  shown  in  Figure  V - 7 „ 
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Driving  for  pleasure  is  popular  because  of  the  diversity  of  sc  en- 
ery. The  changing  seasons  provide  beautiful  settings  arn.  there  .ire 
numerous  historic,  architectural,  cultural  and  industrial  sights  that 
can  be  observed  from  secondary  roads  with  broader  panoramic  views 
available  in  the  interstate  highways. 

In  1 9t  7 . 2,600,000  visits  were  made  to  these  parts  of  tin*  National 
Forest  area  within  the  Connecticut  Basin.  Based  on  the  Chilton  Survey 
Report,  it  is  estimated  that  these  visits  generated  over  $9,000,000  in 
local  expenditures.  In  addition,  the  passage  of  the-  Land  and  Water  Com- 
pact of  1 9b4  permits  financial  assistance  for  units  of  local  government  in 
acquiring  public  rec  reation  areas. 

Private  Recreation  Opportunities 

The  contribution  of  private  investment  in  outdoor  re-creation  in  re- 
cent years  has  inc  reused  substantially,  and  if  projected  demand  for  out- 
door recreation  materializes,  private  investments  can  be  an  important 
factor  in  supplying  many  of  these  services,  and  is  already  a major  fac- 
tor in  upper  States  where  vacation  homes  have  significantly  broader 
economies  in  smaller  towns.  There  arc  currently  32t>  commercial 
firms  p r ov  id  ing  ou  t doo  r r < reation  activities,  and  of  t hi  s total , 34  p ro  - 
vide  swimming  facilities  with  22  of  these  located  in  Massachusetts. 
Generally,  swimming  facilities  .ire  made  available  as  pari  of  the  more 
generalized  rec  reation  deveb  pment 

C ommercial  camp  grounds  are  one  of  the  most  popular  types  of 
private  investment  in  outdoor  rec  reation.  In  the  1.  basin  counties  in- 
cluded in  a recent  inventory  performed  by  the  Department  of  Agric  ul- 
ture, there  were  a total  of  147  privately-owned  camp  grounds  supply- 
ing 7,497  individual  camp  sites.  New  Hampshire  was  the  leader  among 
the  States  with  t>7  camp  grounds,  but  Massachusetts  led  in  the  number 
of  campsites  available  with  2,969. 

Privately -owned  c ommercial  pic  nicking  areas  were  most  common 
in  Massachusetts.  In  Middlesex  and  New  London  Counties  of  Connecti- 
cut, farmers  were  also  providing  services  associated  with  boating  with 
acces:  to  Long  Island  Sound.  New  Hampshire  was  the-  second  as  re- 
gards firms  providing  boating  services,  where  Vermont  had  the-  fewest. 

I he  public  and  private  sec  tors  each  provided  about  1/2  of  tin-  boat 
launc  hing  facilities  available  to  the  public  in  the  Connecticut  Basin.  The 
private  contributions  varied  from  le  ss  than  12", > of  the  total  Vermont 
group  of  countie  s to  c4  for  the  Massachusetts  group  of  counties.  In 
Connecticut  counties  which  had  the  most  boat  launching  a rea  s than  all  of 
the  other  counties  combined,  5 7'  of  the  facilities  were  provided  by  pri- 
vate investment.  A total  of  2nH  boat  laundhing  areas  are  available  in 
the  ( onni  c ticut  River  Basin. 
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H.  Fish  and  Wildlife 


There  are  many  problems  and  needs  currently  affecting  the  full 
utilization  of  the  basin  s fish  and  wildlife  resources.  Those  particu- 
lar needs  affecting  the  fish  resource  and  the  wildlife  resource  some- 
times differ  and  even  conflict.  Those  problems  and  needs  associated 
with  the  fish  resource  include:  distribution  of  the  resource  with 

respect  to  the  demands  placed  upon  it;  proper  access  to  resource 
areas;  the  current  state  of  stream  and  pond  pollution  and  the  exist- 
ing natural  and  man-made  stream  regulation;  inadequate  fish  pro- 
duction for  put-and-take  fishing  management  of  the  resource  itself; 
the  lack  of  fish  passage  facilities  for  migratory  species;  restoration 
of  anadromous  fish  through  much  of  their  historic  range;  creation 
of  new  recreational  water  bodies  for  intensive  fishery  use;  further 
utilization  of  existing  and  future  water  supply  reservoirs  for  fishery 
programs;  and  control  of  riverbed  mining  for  sand  and  gravel  pro- 
duction. The  existing  distribution  of  the  fishery  resource  and  its  re- 
lation to  today's  and  projected  basin  resident  population  points  up  the 
inequalities  of  fishing  opportunity.  The  projected  per  capita  acres  of 
surface  water  and  miles  of  stream  available  by  subbasin  area  for  1980 
and  2020  are  shown  in  Table  V-22. 


TABLE  V-22 

PER  CAPITA  FISHING  OPPORTUNITY 


CONN  EC  TICF 

T RIVER 

BASIN 

Subbasin  Area 

1 980 

o 

o 

Lake 

St  ream 

Lake 

St  ream 

CRB 

> 

-I 

X 

Miles 

Acres 

Miles 

I 

0.439 

0.024 

0 . 372 

0.020 

II 

0.271 

0.018 

0 . 20b 

0.013 

III 

0 / 1 6b 

0.006 

0.  126 

0.006 

IV 

0.081 

0.011 

0.058 

0 . 008 

V 

0.042 

0.001 

0.029 

0.0000 

VI 

0 . 00  7 

0.0006 

0.004 

0 . 0003 

The  lack  of  proper  a<  cess  for  the  public  to  some  of  the  great  ponds 
within  the  basin  is  a major  problem  to  fishermen.  There  is  need  to  ac  - 
quire  acc  ess  lands  and  develop  adequate  access  facilities  to  optimize 
the  rec  reation  values  at  these  ponds.  Many  miles  of  superb  stream 
fisheries  presently  exist  without  proper  access.  A program  is  needed 
to  insure  development  of  this  access. 

A general  recommendation  of  this  comprehensive  study  will  be  to 
abate  pollution  and  achieve  the  in-stream  water  quality  stanclards  as 
approved.  Implementation  of  pollution  control  programs  will  open  up 
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sigmt'ie  ant  stream  and  pond  I ishc  rn  > not  now  at!  ractiv*- . A flow 
management  program  through  augmentation  1 rom  new  storages  and 
re  - regulation  ot  existing  impoundments  throughout  the  basin  will  be 
a most  effective  way  to  enhance  stream  fishing. 

There  is  need  for  an  enlarged  tush  stocking  program  through  in- 
creased hatchery  production.  It  is  estimated  that  with  the  total  imple- 
mentation ot  reservoir  development  considered  tor  the  early  action 
plan  that  4 20.  000  c at t hable  s i / ed  fish  and  b,  H7n  , 000  f inge r 1 ing s will 
tie  needed  for  stocking  purposes  each  year. 

There  is  immediate  need  to  improve-  the  existing  fish  passage  facili- 
ty at  the  HoTyoke  dam  and  to  provide  for  fish  passage  at  the-  Turners 
Falls  and  Vernon  power  dams  on  the  Connecticut  main  stem.  Tributary 
dams  also  require-  passage  facilities.  Future  needs  include  provision 
for  fish  passage-  at  the  Bellows  Falls  and  Wilder  power  dams.  Restora- 
tion of  anadromous  species  throughout  most  of  their  historic  range  has 
become  a maior  goal  of  the  basin  plan.  Atlantic  salmon  hatchery  farili 
ties  will  be  needed  to  supplement  natural  reproduction.  Ti  e current 
shad  run  ranges  between  sQO.OOO  and  1 .000,000.  'Tp  to  2,000.000 
shacl  arc-  anticipated  entering  the  river  each  year  when,  fee  ilitated  by 
fish  passage  devices,  r c p r odur t ion  in  'he  upper  reach*  - reinforces  pre- 
sent production  from  spawning  areas  now  available.  ! In-  c n ation  of  new 
rec  reational  water  bodies  is  needed  to  provide  f illy  managed  lake  fa  c ill 
ties  for  the  basin  and  me  r eased  fishery  utilization  of  w.c'c-r  s ipply  rc-sc-r 
voirs  will  provide  added  opportunities  near  irban  regions. 

The  wildlife  resources  pose  equally  pre  ■;  sing  problems  and  needs. 
With  each  acre  of  land  removed  t rom  the  raw  s'atc  for  development  to 
meet  other  needs  there  remain  fewer  ae  res  to  support  the  wildlife  tha‘ 
is  left.  There-  is  little  opportunity  to  c rente  new  or  additional  wildlife- 
habitat  with  the-  exceptions  provided  water  associated  animals  and  fowl 
through  reservoir  developme-nt . Wildlife-  productivity  c <in  be  improved 
through  use-  of  ne-w  management  tee  hmq  :e-s  in  upland  game  areas.  Cer- 
tain presently  unprotected  we-tland  and  upland  areas  that  offer  large  r 
opportunitie-s  lor  wildlife-  resources  need  to  be-  acquired  or  zoned  for 
wildlife-  purposes.  Iele-ntifieation  « n*i  ac  q .is  it  ion  <>t  access  t c > iavo  rable 
wildlife-  areas  is  nee-ele-d  to  improve-  eippor  t tin  it  i *■  s tor  the-  re-c  re-at  tonal 
hunter.  Areas  e-xist  within  the-  basin  whe-re  wate  rfowl  habitat  improve- 
ment is  nee-de-el.  Adclitional  wat*-rfe>wl  habitat  ac  reage-  will  « • n < ourage 
inc  reast-d  use  by  migratory  flocks  in  the-  Atlantic  flyway. 

Figure  V-8  lists  the  unsatisfied  demand  fur  resident  fisheries 
resources  in  the-  basin. 
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I.  Conservation  and  Land  Management 


I he  i n c reading  people  oriented  pres  M ires  be  1 ng  placed  upon  'he 
Connecticut  Kiver  Basin  s limited  and  fixed  resources  clearly  indicate 
the  over-all  need  to  conserve,  develop,  and  manage  the  Connecticut  s 
water  and  related  land  tn  an  orderly  manner,  utilizing  wherever  pos- 
sible the  techniques  of  multiple  use.  Major  problems  exist  in  all  areas 
in  planning  a desirable  allocation  of  these  natural  resources.  Problem 
ireas  include  a deterioration  of  environmental  quality  both  in  and  around 
our  cities  and  now  reaching  into  the  smaller  towns;  the  inc  reasing  up- 
stream floodwate  r and  sediment  damage,  generally  degrading  hydrologic 
characteristics  in  the  urbanizing  regions;  improper  timber  management, 
inc  reased  risk  and  severity  of  forest  fires,  and  c ontinuing  and  signifi- 
cant erosion  on  intensively  c ultivated  i roplands. 

1 he  Federal  census  of  I960  showed  that  over  _u  " of  the  basin  s resi- 
dents lived  in  urban  areas.  Population  projections,  prepared  for  this 
compr  ehens  ive  study  indicate  that  while  the  total  basin  population  will 
nearly  double  by  2020,  the  urban  segment  will  increase  to  almost  8^%. 

I his  urban  growth  will  still  center  on  the  Hartford,  Connecticut  and 
Springfield  , M assachusetts  metropolitan  a r e a s . it  will  continue  to  en- 
croach ipon  valuable  wildlife  habitat  within  'he  c ities  environs  as  well 
as  remove  additional  open  spa  e in  favor  of  urban  and  related  uses. 

Many  State-,  community  and  private  land  ireas  are  deteriorating 
rapidly  because  of  over-ibe,  The  land  use  practices  ontaminate  sur- 
fa.  < and  groundwater  and  there  is  a lack  of  knowledge  of  the  principles 
of  resource  management  to  protect  and  improve  the  environment.  Ln- 
1, -ms  a strong  program  is  undertaken  to  stop  farther  deterioration  of 
na'  iral  environment,  particularly  for  land  area  - of  high  density  popula- 
tion, the  cost  of  correcting  s irh  s it  nations  will  be  extremely  high . 

Sound  principles  of  land  management  and  treatment  must  lie  ad- 
hered to  if  these  problems  arc  to  he  solved  .end  similar  problems  pre- 
vented in  th'  future.  I bis  can  only  be  ac  complished  through  public 
awareness  of  the  need  lor,  followed  by  the  establishment  and  adminis- 
tration ot  local,  State  and  f ederal  land  use  regulations  based  on  sound 
re -our  <•  data.  Io  accomplish  this,  new  legal  authorities  are  needed. 
Standards  must  tie  developed  against  which  lanci  ise  proposals  can  be 
evaluated  . Specifications  for  works  of  improvement  concerning  land 
ise  should  supplement  these  standards.  Specifications  regulating  the 
typ<-  and  quality  of  material-  used  in  sti  all  village  improvements  as 
veil  a s in  State  regulations  concerning  u h problems  as  t tic  shaping 
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and  revi-jjct.it  ion  of  huge  borrow  arcus  arc  needed  to  support  various 
standards.  I hos  e features  of  landscape  c ont  r ibut  ing  to  quality  environ- 
ment need  to  be  identified  at  the  Federal,  State  and  local  level.  Action 
must  be  taken  to  see  that  these  features  are  not  destroyed. 

i resently,  considerable  erosion  oc  curs  on  intensively  cultivated 
soils  in  the  Connec  ticut  \ alley  lowland,  as  well  as  on  those  steeper 
slopes  of  the  upland  regions  that  arc-  not  permanently  protected.  Ihe 
total  flood  plain  acreage  that  would  be  inundated  by  the  100  year  flood 
in  the  basin  s 141  upstream  watersheds  is  estimated  at  1,000  acres. 

Of  this  total , a bout  Zb  , 000  a . res  are  currently  in  a g r i ■ i 1 1 u ra  1 use-  and 
1,900  are  urban,  the  remaining  <1,100  ai  res  being  either  forested  or 
considered  idle  land.  A limited  quantity  of  lane!  in  agricultural  produc- 
tion has  a problem  of  ex<  ess  water.  These  arc-  isually  por'ions  of 
otherwise  well  drained  ac  reage. 

Over  one-third  of  t h * forest  land  is  in  poor  to  wry  poor  hydrologic 
condition,  however,  the  potential  to  improve  is  gene-rally  high.  M ;1- 
tiplc-  - .sc  management  and  proto  tion  is  needed  to  realize  these  poten 
tia  1 s as  well  as  the  continued  yield  of  high  qualify  water  and  better  reg- 
ulated run-off.  Timber  quality  is  low  , land  values  and  related  taxes 
are  be  oming  excessive-.  Moreover,  many  forest  landowners  are  more 
interested  in  the  ret  reation  and  aesthetic  uses  of  their  lands  rather  than 
t imbe  r product  ion  . 

Changing  land-use  pattern-  will  < rise  problems  related  to  agricul- 
ture as  well  as  to  other  resources.  Some  ot  the  fines;  cropland  in  the 
basin  exists  in  the  valley  lowlands  encompassing  tin  basin  s ma  or 
cities.  The-  expanding  urban  pre  ssures  will  remove  some  of  ‘his  land 
from  egru  iltural  use.  Although  the-  phasing-out  of  shade-grown  to- 
bacco in  the  basin  is  pro  ected  and  the  adoption  of  more  intensive-  agri- 
cultural techniques  will  generally  reduce  over-all  cropland  neecis.  a 
ma  cr  need  is  to  reserve  land  well  adapted  for  agric  ultural  uses  to  sat- 
is t v future  agr  leu  1 1 u ra  1 a nd  environmental  quality  needs  so  as  to  avoid 
using  nure  marginal  lands  to  meet  these*  agricultural  needs. 

A display  of  projected  land  usage  is  found  in  Figure  V-9.  These 
Z 020  projections  should  be  compared  wit!  land  usage  as  measured  in 
1963  and  showi  m Figure  IV-Z  on  page  IV-7. 

As  a further  example  of  shifting  land-use-  patterns,  Table-  V-Z3 
expresses  the  estimated  projected  needs  for  pasture  and  having  lands 
in  the  basin. 
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unless  i:  i a s ires  .in  taken.  It  has  been  s iggested  'ha'  an  important 
piece  of  that  which  is  visually  pleasing  in  the  basin  will  be  removed. 

It  is  further  pro  ec  ted  that  most  of  this  land  will  re-.ert  to  forestland, 
replacing  forestland  taken  for  other  ises  . ! he  protections  of  forest 

cover  as  a percent  of  the  basin  remain  -airly  i onstant  through...  :•  'h> 
study  period  as  demonstrated  or  Figures  IV-2  a:  d V'-  9. 


There  is  need  for  a land  acquisition  program  in  th<  Grn  n Mo  ;r. 
tain  National  Forest  in  Vermont  and  the  VV hit*  Mountain  National  Forest 
in  New  Hampshire  to  make  th<  se  forests  . ohesive  units  and  more  se- 
tul  for  watt  r shed  protection.  Ret  rent  ion  tumor*  mities  are  provided  t»v 
these  traits  under  the  principle  of  multipit  use.  Nearly  ,:>0n  addi- 
tional at  res  are  required. 


Complementing  the  needs  of  largi  r forest  areas  is  the  need  tor  < ~ 
tablishment,  protection,  development  , and  management  of  ire.  and  re 
la  ted  plant  i ommunit  it  - s m subu  r ban  and  nut  ropol  1 1 in  a r ea  s . 


1 . Mineral  Kcsourn  - 


M inera  1 i ommod  it  i e i i r rent  I v produc  ed  in  t he  t onne,  t u ut  Rm  r 
Ba  s in  a r e sand  and  gravel,  crushed,  stone  , principally  traproik,  c lay  , 
talc  , feldspar,  mica,  i rushed  quart.  , dimension  andstone,  dimension 
granite,  and  peat.  Other  i ommod  it  n -s  which  ha\e  been  produced  in 
recent  years  inc  lude-  copper  gold,  silver,  and  pvrrhotite  as  a bv -product 
of  copper  mining,  be  r y 1 , as  a by  - prod  u c t ot  1 1 Id  spa  r mining,  garnet , 
dimension  marble,  sharpening  stom  and  manganese. 
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Sand  andgra  ve  1 and  s t one  > out  tnu<-  In  b<-  ‘ h<  p r i n<  i p.i  1 i ommodii  ics 
produced.  In  1 ' » ' 1,  the  ion. nun  lal  production  of  -and  and  gravel  in 
the  basin  was  nearly  I j million  ions,  and  that  of  stone  over  f-1  ' t. 
million  tons  , which  account'd  tor  about  of  the  value*  tor  minerals 

prod  . * ed  in  t ha t y ea r . 

11'  re  is  a continuing  need,  generally  proportional  to  population 
. e r .tv  thro  lgho  t be  basin,  for  the  ma  or  mineral  resourc  es  found 
: thr  area  . I'he  s e re  sOuri  e s consisting  mainly  of  sand,  gravel , and 
stone  have  become  in  relatively  short  supply  and  pari,  ilarly  in  the 
heavy -use  irban  sections.  Spurred  on  by  increased  building  and  high- 
wav  requirements  tor  eon  ret<  . pavement'  and  a complete  spectrum 
of  building  materials.  The  President  of  the  National  and  and  Gr.r.  el 
As  Delation  has  stated  that  on  a national  basis  , and  on  the  basis  of 
i i r rent  demands,  sand  and  gravel  resource'  will  be  exhausted  in  18 
vars.  There-  is  need  to  identify  those  untapped  supply  sources  suit- 
able for  exploitation.  I'he  re  i-  further  need  to  develop  those  environ- 
mental controls,  a relate  to  mineral  re  so  re  e ise,  that  will  be*  nec- 
i ssary  for  mineral  use  to  bee  onie  more  e ompatible  with  the  total 
nee-:  s of  the  basin  and  its  population.  Additional  details  may  be  found 
in  Append ix  S . 

K.  Solid  Waste 

I'he  needs  and  problems  assoc  iated  with  solid  waste  are,  with  'he 
presently  practiced  state-of-the-art,  large  and  bu  r den  some  to  the 
communities  of  the  ( onnecticut  River  Basin,  as  elsewhere . 1 he  ex- 

isting sol  id  waste  disposal  programs  are  in  many  cases  inadequate, 
and  at  worst,  genuine  nuisance  generators.  In  certain  instances  ad  - 
ditional  water  pollution  results  from  improper  dumping  procedures. 
Air  pollution  is  aggravated  by  the*  burning  of  rubbish  materials  both 
in  open  dump  and  inadequately  c ontrolled  inc  inerators.  I he  needs 
are  tor  idn  ious  land  planning  and  allocation  with  adequate  zoning  as 
well  as  physical  and  management  control  applied  to  sanitary  land  fills 
and  in<  in*  ration.  State  d*  veloped  solid  waste  management  plans  a re 
being  considered  and  regionalization  of  current  local  operations  may 
result  . 

Very  tew  i_  ormnumt  l *■  in  New  l-.ngland  have  more  than  a 10-year 
program  for  th*-  adequate  disposal  of  solid  waste-  so  that  it  is  difficult 
to  bring  the  aspi  c t of  solid  wasti  management  planning  into  the  *0- 
yea  r period  associated  with  w. iter  resourc  > planning.  However,  all 
of  the  New  t-.ngland  States  now  have*  Federal  grants  for  the  develop- 
ment of  State  solid  wasti-  management  plans.  I'hese  plans  are  pre- 
ently  being  developed  and  will  incorporate  regional  operations  as  an 
alternative  to  individual  community  solid  waste  disposal  programs. 
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I he  a 11  - p r >■  val  c nt  open  'lumps  with  < >p<’  n burning  in  ui  - in  g n , t ] awcri 
and  replaced  with  sanit.trv  land  fill  operation'  . Land  aria  requ . rr 
nnnts  an  ini  riasing  under  pre-ent  practu  • , but  dev elopmcnt  s m 

volume  reduction  through  re-use,  in  :>rc>'.  • ■:  t;  me  ration  , a nd  shred  • 

ding  and  compaction,  and  cont  a me  r l/.a  • ion  w ill  tend  to  stabili/.e  if 
not  lmvi  r land  area  needs  for  final  disposal  »nd  make  for  more  o<  ono- 
mic  transport  of  solid  waste. 

rhe  urban  areas  oh  as  Hartford  and  Sp  ringf  i eld  will  probably 
have  the  greatest  iitfii  ilty  in  ob'.iinini!  hind  fill  - 1 1 « in  the  ■ it  .re. 

I'he  additional  « ost  for  long  distar. • ••  ha  ling  of  -olid  wastes  away  f ron 
these  irban  areas  oeild  givi  I'lonotm  istification  to  the  establish- 
ment of  local  fac  ilities  which  would  provide  a high  degree  of  volume 
reduction  before  transporting  the  wa  •es  to  a lane:  fill.  The  r . ral 
areas  in  the  basin  will  probably  be  able  to  i ispose  of  'heir  solid  was'c  s 
in  rural  land  fills  without  encountering  . ns  u r mount  able  land  acquisition 
problems  . 

In  the  way  ot  research,  the*  container  industry  today,  is  re  search- 
ing self -dest  rue  ting  packages.  1 dibit'  c ontainc  r - arc  be  ng  c .ns  ideretd 
for  the-  food  industry.  Today  s throw  awav-uotfle  mav  bc-con  < ’he 
buggy  whip  of  t he  yea  r 2000  . Ihis  research  has  been  fostered  by  the 
pressures  exerted  by  the  problems  evictent  in  our  present  waste  diuin- 
a 1 practices.  More  detailed  planning  me  a - ire  must  be  '.sen  tc  aver* 
needless  pollution  of  our  ground  and  surfac  e wa'er  - through  i:  proper 
land  allocation  for  satisfying  solid  waste  dispo  al  ncecis.  Kdu  c a t ional 
programs  must  be  mounted  to  disc  our-utr  c a p r icn  ■ - dumping.  I he 
growing  awareness  of  the  individual  tak • in  his  < nvironnirnt  will 
help  in  this  area.  The  ogre  of  man  s self  burial  in  his  own  rubbish 
must  tie  made  nothing  more  than  a humorou  line  or  two  in  'omorrov.  s 
history  books 

1..  Flow  Augmentation 

Flow  augmentation  needs  in  the  C'onm  c tic  it  River  Ha-  m relate  to 
the  whole  spectrum  of  water  re  . our  e uses  and  function.-  . W ith  the  ad- 
vent of  a flow  augmentation  program,  each  of  th<  • c resource  ,-i's  and 
functions  woulcl  present  altered  probl<uns  and  needs.  Low  flow  a igrnen- 
t.ttion  would  improve  water  quality  1 > y lowering  average  water  ten  pera 
tore  and  by  inc  reasing  the  availability  of  elissolvrd  oxvg'Ui.  It  woub: 
im  reuse  water  upply  alternative  , allow  tor  ine  re  e seal  use  for  thermal 
• - 1 e ■ c trie  < ool  ing  , prov  lde  for  rleepe  - r na  t u ra  1 rliannels  tor  na  v iga  t ion  pur 
poses  an<i  li’ss  maintename-  dredging  cost.  Low  flow  augnientat  ion  would 
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allow  for  mop'  widespread  n-i  rcational  iso  of  ' h<  rivers  of  the  basin 
owing  to  ini  reased  quantities  of  flow,  improve  and  stabilize  tish  and 
wildlife  habitat  for  .ill  aquatu  species;  provide  for  more  onstant 
ve.ir- round  flows  thereby  stabilizing  the  natural  channels  and  de  reas 
mg  the  erosion;  and  improving  the  over  all  health  ispeits  ol  the  basin. 
Augmentation  flows  would  come  from  new  storages  that  would  hold 
spring  freshets  for  later  release  and  have  tin  n iltiple  pu r po s < efte  t 
of  lessening  spring  floor!  control  problems  proportionately.  Addition- 
al flow  augmentation  could  also  come  from  r e - r egul.it  ion  of  existing 
stor.i  ge  s . 


M.  F low  Regulation 

Ihe  Connecticut  River  Basin  exhibits  an  abundance  in  water  resour  «• , 
that  is  quantitatively,  and  when  viewed  on  an  average  annual  basis.  The 
annual  run-off  cycle,  however,  provides  for  excess  flows  every  spring 
and  deficient  flows  in  the  July  through  October  summer  period.  Natural 
high  and  low  flow  periods  are  greatly  altered  with  reference  to  low  tlow 
periods  by  the  present  operation  of  hydroelectric  power  stations.  l'he-e 
hydroelectric  units  are  presently  operated  for  maximum  peaking  power 
produc  tion.  They  allow  for  hourly  flow  variations  by  responding  to  the 
power  demands  of  the  working  clay  and  into  the  early  evening  and  essen- 
tially shutting  clown,  and  allowing  little  or  no  flow  to  pass  the  dams 
throughout  the  balance  of  the  .14  hour  day.  On  weekends  during  the  sum- 
mer, power  production  is  generally  not  needed  beyond  the  levels  pro- 
vided by  the  base  load  thermal  plants.  Therefore,  the  hydroelectric 
stations  store  what  water  enters  their  pond,  intil  full,  and  generally  do 
not  relea  e flows  at  all  over  weekend  periods. 

The  outstanding  needs  in  the  area  of  flow  regulation  are  for  a has  in - 
wide  approach  to  minimum  releases  from  pewer  storage  facilities.  A 
minimum  flow  program  for  the  Connecticut  River  Bas  i would  provide 
widespread  benefits.  Such  a program  would  reestab'  ,h  historic  flow 
levels  in  all  portions  of  the  basin;  would  allow  for  enhancement  of  the 
present  fish  and  wildlife  resource;  and  assist  m restoring  habitat 
suitable*  for  native  anadromous  spec  ics  sue  h as  Atlantic  salmon.  It 
would  reduce  the  daily  fluctuations  in  water  quality  due  to  variable  flow; 
provide  a sustained  base  flow  to  more  adequately  meet  the  recreational 
boating  needs;  and  assist  in  the  assimilation  of  thermal  loadings  upon 
the  river  . 

Historic  low  flow  levels  were  compiled  using  gaging  station  records 
from  eight  unregulated  tributaries,  having  periods  of  records  and  which 
measured  a total  drainage  area  of  l,S9<i  square  miles.  These  tributaries 
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contributed  an  average  of  0.1H  cubu  fee!  per  second  per  square  rrule  of 
drainage  area  for  an  average  7-day  low  flow  period.  Interestingly  en- 
ough, the  three  largest  of  these  eight  stations  with  l.Zib  square  miles 
or  77"'  of  the  considered  drainage  area,  experienced  an  average  7-day 
low  flow  of  over  O.Z  c ubic  feet  per  second  per  square  mile. 

Compiling,  on  a 10  year  basis  the  annual  t>0  and  90  day  low  flow 
averages  for  the  eight  stations  resulted  in  0.19  and  O.ZZ  cubic  feet  per 
second  per  square  mile  respectively.  As  a result  of  this  analysis  it  is 
considered  that  the  requirement  of  a flow  of  0.Z0  cubic  feet  per  second 
per  square  mile  is  an  appropriate  measure  of  historic  low  flows  for  the 
Connecticut  River  Basin  and  that  the  need  to  reestablish  historic  low 
flow  levels  should  use  a flow  of  0 . Z0  cubic  feet  per  second  per  square 
mile  as  a minimum  instantaneous  flow  criteria. 

N . Health  Aspects 

Needs  as  relates  to  health  aspec  ts  reflect  upon  the  well  being  of  the 
basin  s population.  There  is  need  for  a comprehensive  water  quality 
monitoring  program  of  the  Connecticut  River  Basin  s main  stem  and 
tributaries,  particularly  for  those  areas  indicated  for  possible  in- 
stream  water  supply  diversion.  With  the  increasing  demand  for  water- 
based  outdoor  rec  reation  there  is  a need  for  study  on  the  effects  of  ex- 
tensive and  intensive  recreation  activities  on  water  supply  reservoirs 
including  the  cost  to  the  using  public  for  both  single  and  multiple-purpose 
fac  ilities  to  meet  these  two  resourc  e needs  . 

Close  coordination  is  needed  to  maintain  strut  isolation  between  ex- 
isting (and  proposed)  waterbodies  (surface  and  g roundw.it e r I and  solid 
waste  disposal  sites. 

Continuous  surveillance,  in  season,  is  needed  of  rec  reation  fac ili« 
ties  from  a health  standpoint  and  there  is  need  to  integrate  vector  con- 
trol problems  with  over-all  water  and  related  land  resource  develop- 
ment. Akin  to  this  requirement  is  the  need  for  more  detailed  data  con- 
cerning water-borne  diseases. 
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S« 'i.  tiun  1 - f ac  tors  nl  1 hange 
A.  New  Patti  rns  of  Population,  f.mployrm  nt  and  Inc  onu  . 

Future  population  growth  will  be  absorbed  prini  ipally  by  the 
alr<  toy  heavily  urbanized  .tnr!  industrialized  Ha  rtford  - Springf  ie bi 
area.  The  Hartford  ar<  a alone,  ini  hiding  Ha rtf  ore  an':  Midrib  s<  >. 
Counties  in  Connie  t:>  Ut,  :S  expe,  ter:  to  experil  n.  e 140"  r . Si  i n t he 
number  of  inhabitants  and  thereby  ; n<  r>  ast  its  share  , .j  t h « basin 
population  from  47-1/2"'  to  60  l/2'r  by  year  2020.  outward 

pressure  of  growing  urban  population  v.  ill  be  felt  primarily  in  tin 
suburban  fringi  areas  whi  n land  is  ertain  to  b»  . ome  more  inten- 
sively used. 

Growth  will  continue  to  oc  cur  n t h « flood  plains  and  areas 
adjacent  to  them  because  of,  m sonu  > ases,  tin  Siar,  it y of  other 
suitable  land  available  for  de  velopment.  The  overriding  factor  ex- 
plaining the  productive  growth  in  the  floods  plains  is,  however,  not 
the  degree  of  upstream  flood  protection  which  some  interests  have 
stated  has  encouraged  growth  in  tin  flood  plain,  but  rather  tin  ■ as< 
of  development  made  already  possible  in  th<  w a v <<t  < xistimt  s . • ial 
overhead  fa<  ilities.  Spec  ifically  such  as  rr  unic  ipal  ser  es, 
ways,  utilities  and  accessible  modes  i transportation,  as  well  as 
schools,  hospitals  and  commercial  ano  financial  centers  that  havt 
been  established  in  the  older  and  mort  mature  areas. 

Based  upon  a diverse  mix  of  sustaining  n ononm  s<  • tors,  the 
economy  of  the  ( onnecticut  River  Basin  will  continue  to  expand  and 
prosper  through  t h < projection  period  year  2020.  As  in  the  past,  it 
will  continue  to  export  valuable  service  in  inufa  ture<  g ods. 
Changes  within  and  among  the  various  < unoirm  so  tors  will  play  a 
dominant  role  in  determining  the  region's  growth  path.  Human 
dynamics,  especially  population,  urbanization,  employment,  per- 
sonal income  and  tin  nature  ,,nd  composition  of  tin  industrial  an  : 
business  mix  on  the  economy  will  be  of  special  relevanci  t<>  th<  com- 
plex water  resource  problems  and  needs  of  tin  basin.  A:  population, 

income  and  general  economic  activity  expands  so  will  the  demand  for 
wider  range  of  public  and  private  uses  of  water  resourc  i s. 

I In  history  of  tin-  economic  development  <>1  the  ( onnecticut  Him  r 
Basin  follows  a pattern  similar  to  New  Kngland  am  to  the  nation,  ex 
cept  that  its  transition  from  an  "extractive1  to  a proc<  ss"  and  now 
to  a "service"  e<  onuniy  has  m t urred  earlier  than  in  most  other  areas 
of  tin  country.  In  addition,  tin  servo  < ■ e<  t>r  ol  the  economy  is  being 
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< arried  beyond  the  national  stag)  of  di  v<  i >pm<  nt.  i 01  • nan  pie, 

SO  years  ago  the  manufai  turing  se  t < • r ot  tin  region's  labor  force 
was  nearly  tv.  li  e as  large  relatively  as  in  th«  nation's  labor  for<  < , 
Today  this  sec  tor  is  still  proportionately  more  important  regionally 
than  nationally  but  the  gap  is  i losing.  It  is  likely  that  tin-  basin  will 
expect  manufacturing  to  claim  a d<  < lining  share  c . t the  total  labor 

fori  e. 


Whereas  tin  basin  population  .s  expected  to  almost  doubli  by 
tin  year  2020,  total  personal  inconi'  is  proje  ted  to  risi  over  ten 
fold  and  per  » apita  personal  income  is  antic  ipated  to  rise  over  five 
fold.  Pt  r capita  personal  inconi'  has  always  been  higher  in  ti.«  Ton 
necticut  H iv  r Basin  than  that  of  the  nation  md  it  is  expo  ted  to 
remain  so,  although  to  converg«  somewhat  toward  the  nationa  1. 
Differential  between  the  basin  and  tin  national  av<  rage  of  5.  8 ‘r  higher 
;n  1 959,  is  expected  to  rise  to  6.  7T  by  1980,  and  then  to  de>  line  to  4 
by  2000,  and  3.  - % by  t i.<  year  2020.  ! h*  se  diff«  rentials  ir<  ittribut*  1 

•:  high)  r r.iti  s of  labor  fore  • partii  ipation,  0.  398  for  th<  bas  n as  :: 
par<  d to  i).  370  for  the  nation  in  I960,  is  well  is  - lbstantial  pr<  p<  rty 
income  and  <i  larger-than-national  share  of  employment  in  manufa,  tar- 
ing. For  example,  40%  in  th<  bas  in  versus  27-1  2%  for  th<  i ti  t . n 
1 96  0. 

As  noted,  the  Cunnei  ticut  13a  sin  has  aln  a dy  completer  its  pro,  ess 
of  transition  from  an  extrai  tive  to  a proo  ssing  economy  anr  is  now 
pr  < ceding  toward  a serviced-or i«  nt<  d ■ inomy,  I his  t r>  nd  is 
mended  by  manufacturing  and  non  • manufacturing  employment  statistics 
and  proji  i tions.  I h<  e<  onomy  n mains  mori  a p<  ndent  on  manufactur- 
ing than  loes  the  economy  of  the  nation,  but  this  sector  is  declining 
and  is  projected  to  recline  even  further,  relative  to  non  - manufacturing 
sector  as  a sou i*i  ' of  employment.  For  exampl*  , by  the  year  2020, 
it  is  estimated  that  24!r  of  tin  work  luri  will  b<  engaged  in  manufactur- 
ing. a drop  of  16"'  for  the  1'tpO  total,  although  total  employment  in 
manufai  turing  is  expo  to:  t"  increasi  by  17  . 

Manufai  turing  appears  t"  be  n a potentially  strong  position  lor 
th<  mt'ii  i in  spite  of  t hi i declim  in  it  ■ t r of  employment.  £< 
nnmi<  produi  tion  per  employ'  <■  is  ■ xpi  > ted  to  ini  reuse  dramatically 
fluring  thi  projection  period.  Ibis  will,  in  gnat  part,  be  a result 
of  the  changing  mix  of  manufacturing  industries  from  tin  labor- mten- 
siv<  to  the  capital-intensive.  I lie  region's  highly  skilled  labor  tori  e 
will  assist  the  produi  t ive  gain  by  tin  uppl i i a t ion  of  tec hnolug ica  1 in- 
puts from  engim  ermg  and  si  u ntiiii  communities  to  a small  volume  of 
raw  materials  whereby  a highly  valued  finished  product  will  result. 
Figure  IV- 3 on  page  IV-16  exhibits  the  projected  increase  in  produc- 
tivity and  gives  some  idea  of  the  changing  n ix  n manufacturing  en  - 
plo ' ent. 


In  ^I'ntTal,  the  structure  of  t h< ■ basin  manufac: tur ing  sector  is  shift 
■ ng  assay  from  traditional  textiles  and  agricultural  industry  and 
moving  to  .t  more  dive  rs  ified  base, 

Employment  in  manufacturing  is  now  relatively  more  concentra- 
ted in  industries  with  greater  growth  prospects  for  the  future  , 
although  this  shift  does  make  regional  employment  mor<  vulnerable 
t o c yc  lical  flue  tuations.  A It  hough  metal-working  along  w 1 1 h electrical 
machinery  industry  will  maintain  their  important  position  in  manu- 
facturing,  absolute  employment  growth  is  expected  to  b»  held  back  by 
future  productivity  due  to  th<  nature  of  their  produc  tion  processes. 

Those  manufacturing  industries  expected  to  increase  in  absolute- 
employment  and  which  arc  heavy  water-using  industries  an  • hem- 
ic als,  paper,  food  and  allied  products.  Paper  and  chemicals  arc 
projected  for  significant  growth  in  the  lower  region,  although  some- 
what of  a less  magnitude  in  the  upper  valley. 

Industry  such  as  agriculture  will  undergo  furthc  r employment  de- 
clines with  agriculture  in  the  lower  basin  projected  to  decline  but  at 
a slower  rate  than  for  the-  upper  basm.  Textiles  will  also  continue 
further  employment  declines,  howeve  r,  at  a faster  rate  in  the  lower 
basin  than  in  the  upper  basin. 

With  the  pronounced  orientation  towards  the  non  - manufacturing 
service  sector,  new  concentrations  of  workers  and  occupational 
changes  will  occur.  Construction,  finance-,  real  estate,  recreational 
and  businesses  as  well  as  private  services  stand  out  as  the-  more  im- 
portant future  gr  jwth  industries.  A grove  ing  population  with  higher  per 
capita  income  is  likely  to  spend  a larger  share  of  its  income  on  non- 
commodity items  such  as  rec  reational  activity,  medical  and  health 
servo  < s,  and  businesses  and  edu<  ational  servic  es.  For  this  r<  ason 
e mployment  in  the  services  is  projected  to  grow  faster  than  in  any 
other  industrial  group.  Job  opportunities  in  tin-  broadly  service  sec  - 
tor is  expected  to  increase  by  a fac  tor  of  i by  the  year  J020  and  should 
more  than  offset  losses  in  agricultural  and  manufac  turing  industries. 

The  general  trend  towards  increased  leisure  time  and  greater  mobility 
will  place  a future  impact  on  recreation  expenditure  s in  terms  of  in- 
come originated  and  its  equivalent  in  employment.  Especially  note  - 
worthy is  the  impac  t on  the  upper  valle-y  which  possesses  a high  at- 
tractive- and  abundant  environment  for  summe  r and  winter  outdoor 
r<-c  re  ational  pursuits.  The  already  high  percentage  of  employment 
accounted  for  by  th<-  servic  e-  sector  re  veals  the  importance  of  re-crea- 
tion - related  ae  tivity  in  this  region.  For  example,  in  the  counties  of 
Grafton  and  Coos,  Ne  w Hampshire,  (>  1 T of  the-  total  e-mployme-nt  in  IbuO 
was  accounted  for  by  the  se  rvice-  sector  and  principally  in  the-  recreational 
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Indus t r y.  This  figure  is  «-\p>  • ‘t « • • i to  r • to  <4  hy  the-  y,«r  <1020. 

In  addition  t<>  thi  naturally  attract  iv<  e-nv.  r -nm-  nt,  the*  good  accessi- 
bility of  tin  u | >[><■  r ba  s 1 n t o majo  r popu  1 a t ion  > enters  assures  a . on 
tinuanu  of  cur  rent  thriving  r<  « r*  at  m,  t >u  r ; sm  an»:  vac  at  ion  industries 
particularly  stner  mterst.iti  li  i ghw  ay  s , I - '< ! , I H't  and  I 'M  are  all 
scheduled!  b<  ompleted  by  1 972.  Even  non.,  * ’ h t hi  partially 
pl<  ted  interstate  system  trav«  lling  turn  to  th<  ski  slopes  and  other 
major  water  bodies  in  the  upper  regions  hav<  b<  < n cut  from  2 to  3 
hours  from  major  urban  r.om  s in  southern  New  Lnglano  as  well  as  New 
York  metropolitan  areas.  In  reality,  these  hif  i ve  served  t 

open  up  the  southern  and  central  N>  w Hampsh  n anc  V>  rmont  por 
tions  of  the  basin  for  increased  winter  ano  summer  r>  reation-  re-la 
ted  activities. 

13.  New  Patti  rns  of  A gricult  ure  and  Forestry 

There  ar<  1,  100,  000  acre  s of  producin'  agrie  iltural  land  suita- 
ble tor  cultivation  although  not  all  currently  iser:  ior  aero  iltural  pur- 
poses. This  land  is  cur  rc  1 1 1 y e xperiencing  only  minor  pr  dilems  fr-  m 
erosion  or  other  competing  uses.  A major  tutor*  problem  w 1 1 1 in-  t • 
r i serve-  land  well  adapted  lor  agricultur.il  us*  s that  .t  will  satisty 
future-  agricultural  and  i-nvironrm  ntal  quality  needs  and  to  iv>  u use  .1 
those-  lands  for  agriculture  which  have  inhere  nt  problei  .s.  1 -r  example 

about  one  - half  of  the  cur  rent  crop  and  pasture  land  uti  1 i/e-d  f : . L r u ul  - 

tural  pursuits  does  not  fall  in  the-  category  ol  g •<:  agric  It-  ral  ends.. 
Current  lands  use-el  tor  crop  and  pasture  are-  pr  < cted  t <:<  tun  Ir  : 
a total  of  938,  000  acres  in  1 90  5 to  400,  000  acr*  s by  I -80,  and  1 38,  00'! 
by  the-  y -ar  2020.  These  changes  will  be  tin  result  -1  • xpecteo  urban 
expansion  as  we-11  .is  the-  phasing  out  ol  shade-grown  tobac  . , uic  the 

a de  pt ion  of  more-  intensive-  agricultural  te-chmu  as.  As  pa  rt  d ’ t . s c - an 
there-  will  be  ,i  shift  ol  the  le  ss  productive  aerie  ultural  land  • > I re-st, 
and  there-  is  indication  that  these  shifts  . n land  is  < are-  ..ire  ad,  under 
way. 


It  is  estimated  that  multiple  -use  n ana  l enn  nt  and  lan>:  're  itni-  nt 
measures  a re  needed  . >n  a bout  4 , 500,  000  <t . re  s ■ t private  n n - : iieh . s t r . 
forested  land.  In  addition,  a gre  ater  c e>nse rv.et i> -n  . a.  t raining  r 

gram,  and  incentive  program  lor  tin  land  owners  are  re-q  ro:  it  the- 
forest  resources  are  to  be  lully  develupe-d  and  utili/.ed.  Main  small 
municipal  watersheds  art  not  under  manage-::  . nt,  and  t . • » hni.  a I issist- 
ance  and  land  treatment  measures  are-  alsc  ne  ■ ■ < ! < d.  1 in  t-nvi  re  inmenta  1 
quality  provided  by  trees  and  other  vegetation,  particularly  m the  many 
urban  areas  and  communities,  is  currently  elet.  riotating,  ..end  at  * turn 
when  the  importance  ol  the  se  trees  .Iliel  other  Ve  getation  is  often  made 
quately  considered  in  the  development  ol  new  ceimmumt les.  Community 
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a>  turn  and  planning,  as  w«  11  as  mana^rmi  nt  of  trees  and  other  v<  ge  - 
tation,  is  needed  not  only  tor  a<  sth<  tu  pualit.es  but  for  microclimate 
cont  ml. 

i r.e  ai  reace  of  forest  larif!  is  expected  to  remain  fair]',  con- 
stant during  the  projection  period.  Indications  are  that  open  land  re- 
verting to  forest  cover  will  keep  pace  with,  or  perhaps  exceed  the 
a r<  . . i 1<  s1  'e  urbanizati  n,  •.  gl  w ...  ind  rthei  construction.  Marc, 
arias  of  forest  land  which  hav<  traditionally  been  used  for  1 1 mb*  r pro- 
duction, will,  however,  not  meet  the  challenges  of  the  future.  Multipit 
• S'  management  on  public  forests  has  demonstrated  that  most  areas  of 
forest  land  can  be  utilized  for  timber  production,  as  well  as  recreation, 
watershed  management  and  fish  and  wildlife  habitat  without  having 
serious  conflicts  among  uses. 

In  general,  it  is  < xpected  that  much  of  the  basin's  forest  land  will 
be  available  to  meet  future  timber  demands,  as  well  as  watershed, 
recreation,  lish  and  wildlife  and  aesthetic  needs.  However,  th>  iva.l- 
abilitv  (if  small  tracts  of  non- commercial,  privately-owned  forest  land 
for  these  purposes  is  expected  to  be  hindered  bv  changing  land  owner 
interests  and  attitudes.  I rest  hydrologi  survey  finding  si  that  the r 
is  physical  potential  in  thi  basin  forest  lands  for  hydrologic  improvement, 
Continuous  protection  and  management  of  the  hydrologic  condition  of 
these  lands  should  improve  to  a generally  good  condition  by  the  year 
2020. 

Voit  attentior  is  again  directed  to  Figure  IV -2  or.  page  IV-7 
and  Figure  V-9ori  page  V-54  for  a comparison  of  existing  ai  d pro- 
jected land  usage. 


I ' . Water  Qua  1 it  y 


Past  trends  and  pr<  sent  p r < - e ctions  in'  - « ? « that  vatcr  quality 
patterns  will  continue-  to  change  . Sue  h change  . will  undoubtedly  oc  < ir 
both  in  those  factors  affei  ting  water  quality  nd  the  demands  whu  h will 
be  exerted  tor  water  of  high  quality. 

The  future  growth  of  the  b in  s population  and  Industrie  - will  i xert 
. i * ont  1 nuing  t ha  1 1 e n g e t * rope  w it  h m>  r i . ■ - n it  q> . . : n * : 1 1 e - s of  v.  i ' * x 1 1 1 . ' 
violating  the  environment  . Ma  or  emphasis  w . 1 1 hi  reouired  in  the  irb.in 
and  suburban  areas  where  population  and  industrial  expansion  will  •>«•  on 
t rated  . 

Com  u r rent  ly  , the  expanding  popula  t ion  with  im  ream  d 1 • is  . r t tm  e 
and  per  capita  personal  income  will  plait  greater  importance  on  an  in 
proved  water  quality  to  meet  the  higher  demands  ol  ret  reation , aesthetics  , 
water  supply,  and  fish  and  wildlife  activities.  Associated  with  these 
pressures  will  be  tin  likelihood  that  water  quality  standards  will  he  ip- 
graded  . 

In  the  area  of  water  quality  control,  factors  of  change  in<  hide  both 
technical  and  management  facets.  The  om  water  resource  area  inder- 
going  the  most  te.  h nolog  u al  change  is  pollution  abatement.  I r>  atment 
methods  yielding  high*  r removal  of  poll  itants  than  is  afforded  by 
secondary  treatment  methods  have  been  in  development  stages  during 
recent  years  and.  therefore,  furnish  an  additional  potential  to  meet 
future  wa  or  quality  demands  anil  improved  standards.  .As  tht  cost- 
effectiveness  of  new  methods  are  demonstrated,  tin  broad  application 
by  municipalities  and  industries  of  those  advanced  methods  which  prove 
sue  c essful  will  bee  ome  more  e omnion. 

In  conet  rt  with  technological  advance  in  iter  quality  control, 
future  management  or  operational  technique  can  reintor.e  technical 
ac  hie  cements  . Incentives  anti  regulation  , lor  instance  , , an  enc  < • . rage 
redesign  or  modification  of  present  plant  pro.  e e . re.  eve  ry  proces  , 
anil  pret  reatment  measures  that  could  substantially  redui  • the  volume 
or  the  effect  of  discharged  wastes  on  the  receiving  watt  rs. 

Acldition.il  management  measure  s which  can  direct  action-  toward 
bette  r total  pi. inning  should  be  considered  in  future  and  on-gtung  basin 
planning.  Among  these  measures  are  regional  approai  lies  and  land  use 
planning  . 
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P rjii'in.i  1 planning  in  many  parts  of  t hr  basin  is  urrently  under- 
way or  planned.  Such  planning,  s rapidly  devc  loping  land  use  and  utility 
sc'a  mc’s  to  nil  et  the  luturc  net  d s f tl  i .i  re  and  in  hides  consideration 
of  the  best  cunii  durations,  In.  ati  ns  and  design  .f  was'e  treatment  and 
water  supply  facilities.  An  additional  major  obiectivi  ,,f  regional  plan- 
ning a ; * i vi ties  includes  the  di  v e 1 pn ient  . | lane  use  plans  n ipa tible 

with  the  return's  needs. 

f uture  '.antes  in  lane  use  mil  play  a m i .r  r de  in  determining'  the 
it  ’ ■■  i^mtudi  if  f vi t re  s 1 1 u e s nd  me  1 t n ■ ent 

re  , aired  to  maintain  a suitable  w.iter  yualit'..  Projections  indicate  that 
substantial  truwtti  will  be  expcriem  ed  in  t ■ ; r ban  areas  t the  ba  s in. 

I he  eite  is  of  st.  n irbani/  .M  ns  and  pr  •:  tbic  de.  reasi  .1  farmland 
and  woodlands  will  tend  to  further  . .ncenirate  w :s'e  1 ' ids  in  the  urban 
portions  of  the  basin.  1'rbanization,  including  in  reused  land  ;se  for 
roads,  parking  areas  and  homes  will  also  result  in  a tendency  toward 
warming  of  the  basin's  wait  rs  and  m.  reases  in  sediment  md  wastes 
associated  with  run-  tt.  I nt  ontrolled  use  ot  rural  land  for  irbanization 
and  industrial  growth  without  judicious  control  could  result  in  unforeseen 
• : Lems  n the  futuri  ter  lit y i nagement  net  f sin. 

I iturc  zoning  measures  could  eifi  tively  foster  c r iwth  patterns  and 
lane.  . s . ■ s . u.’iSistent  w : 1 1 v.  a t e r .....lit'.  b ■ i . ■ ■.  t . v t s a i . < . 1 : t i r t . nine,  s ; u - 
invasion  c >nt  rols,  scenic  t.ist  i r ents,  at  > r . ,«t  1 it  •.  standards  -nd  .the  r 
water  and  land  use  policies  can  support  water  uualitv  and  related  envir- 
onmental obit  t i ve  s. 

Kerry  * ffort  should  bt  made  to  schedule  acquisition  of  a.  css  rights 
and  protection  i the  riverbank  and  corridor  . m.  irrentl  . with  tin  imple- 
mentation of  watt  r pollution  < ontrol  measures.  1 his  will  insure  that  the 
public  has  the  opportunity  to  truly  enjoy  the  uses  and  benefits  ot  the  river 
contemplated  in  the  water  ualitv  standards. 

D,  Control  of  Floods 

The  damages  .I'lst'il  by  p.ist  floods  in  the  Connecticut  Piver  Basin 
ha  ■ been  enormous.  \tter  llit-  i <i'  flood,  the  Corps  of  Engineers  was 
barged  b.  the  Congress  to  to  view  th<  pr  iilems  md  develop  a plan  to 
minimize  future  damages.  K volving  from  that  review  was  a plan  tor  the 
Connecticut  River  consisting  of  .’0  reservoirs  and  several  local  protec- 
tion projects  at  major  damage  centers.  Sixteen  reservoirs  and  IS  local 
protection  projects  have  been  constructed  to  date.  Tht  seven  niaior 
local  protection  projects  along  the  main  stem  of  t he  Connecticut  Hiver 
were  designed  and  built  assuming  that  .11  ^0  reservoirs  would  be  avail- 
able to  reduce  flood  Hows.  I he  absent  i ot  these  dams,  authorized  but 
not  cons  t r in  t ed,  makes  (best  local  protection  projects  deficient  as  they 
could  be  overtopped  in  the  event  ol  ,t  design  flood  referenced  to  as  a 
standard  project  flood. 


\ 6b 


■— 


A st.inda rd  pr<  • t 1 1 « •< *»1  i ■ « ,-n* het  i : 1-  . • • by  ’ h<  ( --rps  1 : 

Kngineers  t<  nn  asun  tin  flood  pott-nti.il  ; i river  basin.  It  is 
dt  - rivt-d  from  ass  lining  a s*-v*- r<  < ombin.it  ion  <>l  n eteorological  anti 
hvd  rologn  onti  itions  that  ar<  < onxi-a  r>  r»-a  sonably  ha  rat  t«  ristn 
ot  the  region.  I h<  rainfall  rates,  rt-ir  at  ion  ant:  r«  -I  i overage  are 

pr i r ibt  by  tht  . .»  ■ ■ t 1 ■ 

jiast  storms  of  record  that  have  o irri  n th<  northeast  nite-i 

Stairs  . It  assumed  that  thrsi  i \jn  rii  1..  i lorii.s  i an  111  Iran  - • 
posed  to  other  areas  with  proper  alloa  n t b«  ing  ma for  ■ hangt- 
in  la  1 1 tude  and  other  meteorologii  a 1 va  r > t > 1 e -.me  st  a 1 1 1 . on  the 
s tanda rd  pro  ft  t st-  n (SlJSi  for  the  Cunni-  ti-  it  Rio  r Insin,  - -n.  ■ 
pared  with  the  Diane  storm  of  A-ign  1 1 * in  is  t ollo-.v 

MAXIM!  TM  AVi.RAGl.  id. Dili 
OF  RA  IMF  A 1.1.  IN  INCHES 

Area  in  Duration  of  Rainfall  in  Hours 
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spring,  with  i onnirrmt  r inofl  t r«in  t h>-  r citing  sm  w "hl'd  to  the 
storm  runoff.  1 low  in  tin  river  from  snowmelt  was  bused  on  analyz- 
ing the  records  of  spring  run  df,  parti  ilu  r I v year  without  ra  into  11 
in  order  to  evaluate  the  flow  from  melting  re  w ilue-. 

The  stand  a rd  protect  fit  • 1 ’ (SIT  l wa  • , I e r l v t • . by  applying  .» ppl  l > a bl  i 
unit  hvdrographs  to  the  dl  to  obtain  tributary  rainfall  hyurograpl. 
and  ass  iming  a concurrent  snowmelt  hydrograph  equivalent  '•>  a ) or 
2-year  frequency.  I'he  two  hyurographs  w<  r<  adde.i  together  for  each 
tributary  and  unpaged  lcual  area,  and  then  routed  downstream  to 
determine  the  hydrographs  for  the  main  • 'em  of  tin  Connectout  River. 

1 he  SFT  dis>  harge  at  rhompsc.nville  , Conn'  t it  whieh  is  an  index 
of  flow  s in  the  Holyoke -Spr  mgfield  area,  i Hi.OOdcfs,  produi  ed  by 
i - . 0*  Ml  < fs  of  runoff  from  rainfall  and  Mb,  000  c fs  from  snowmelt. 

I'he  SI  ‘I-  at  I hompsonville  is  'K  p,r  ,-nt  n excess  of  the  l'lle  flood 
peak  of  282,000  els.  It  is  interesting  to  not'  that  at  that  date  the  19if> 
flood  was  nearly  SO  percent  in  excess  of  the  previous  flood  of  record 
of  190,000  i (s  m 1927.  Sim  « 19}».,  2 5b, 000  els  were  experienced  in 
19  58  and  1 M .000  c fs  m 195S. 

The  standaru  pro  ed  flood  is  used  principally  lor  the  following  purpose-: 
• i , . ‘ • a hi  i sh  top  grades  for  dikes  a nd  wall  s in  propo ■- ed  local  pro  - 
t.  t.-in  pro  n ts,  (hi  to  demonstrate  the  adequacy  and  degree  of  prole, 
t.<  n p r * v : by  reservoirs  to  existing  local  protection  pro  ec  t , and 

a design  disc  harge  for  c hannel  improvement. 

rhe*  e threi  purposes  use  different  characteristic  s of  the  SPf  . for 
example,  dike  grades  depend  on  river  stages  produced  by  the  Si'P  , the 
.icjeq  i.,,  y of  a reservoir  is  measured  by  the  volume  of  runoft  in  the 
IT  , and  t fi>  ■ hann<l  design  is  based  on  the  peak  d i s ■ ha  rge  of  the  SI  ’F  . 

I he  top  grades  for  walls  arid  dikes  are  generally  based  on  the  highest 
water  - surface  elevation  occurring  during  the  standard  project  flood 
plus  i feet  of  freeboard.  I'he  water  surface  ele  vation  may  he  deter 
mined  by  either  backwater  computations  or  extrapolation  of  a stage- 
discharge  rating  curve.  It  is  assumed  the  river  is  flowing  freely,  in 
obstructed  by  debris  or  ice.  Th<'  freeboard,  usually  5 feed,  is  added 
as  a safety  factor  to  prevent  ov<  rtopping  from  possible  wave  action, 
and  une  e rta  intie  s in  determining  the  water  surface  profile  of  the  MI  . 

lams  caused  by  u e or  floating  debris  are  also  an  important  fac  tor  in 
considering  tin1  degree  of  protection  provided  by  local  protection  pro 
cuts.  The  probability  of  a jam  developing  and  its  effect  on  river  stages 
are  both  unpredic  tabic-  and  indeterminate,  l.xperience,  during  the 
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disastrous  flood  of  August  I 1 !«-t:.«>ns»r. •!«•«!  that  river  -'ajies  in 

n a nv  lot  ilitics  were  .xuperelovute-1  hv  debris  darns  .it  bridges  and 
. ha nnr 1 r f > t r h 1 1 on  s . 

,i  nis  < >n  t hi  i : i in  i ' linnet  tic  < : t R : < • r m a hu s <■  1 1 s and  (.onnci  I < . ‘ 

are  h-r-s  1 1 k « 1 y to  oc  > nr  than  on  tin  more  northern  se<  tions  of  'he  basin 
...  hi  r i t hi'  y a r e a frequent  e'.  rut  , 1 low  e . e r , they  oin  , ale  ha  - e ween 

e\:a  r.en»  ■••! , nc  ' a bl  s’  d . r ing  t he  ■ i r t 1 1 eon  runotl  m March  1 •*!'  . In 
Water  Supply  1 a pe  r >6  - I he  Flood'  ot  M.iri  h I'M'.,  the  .S. 
(ieological  Survey  notes,  about  • . miles  above  Holyoke,  Massachu- 
setts  an  ice  am  formed  .ibout  5 days  befon  the  ma  i or  flood,  and  for 
a period  of  - 1 flays  water  was  diverte  i from  the  river  channel,  over- 
flowed low  n.eadowland.  and  returned  to  the  normal  channel  at  a point 
some  distant  downstream.  This  it  e am,  which  apparently  formed  a 
* omplete  barrier  across  the  river,  broke  it  ibout  7 p.m.  , March  1 
ant:  pa-  c ■:  over  the  Holyoke  Dam  at  a -t  aye  of  '.  feet  above  the  . rev  . 

I he  u i i >11  tin  Connec  t it  ut  River  at  Ha  r t ft  > rw  , ( ,onne  i t u ut  had  an 
average  thii  kness  of  1 inches  ust  before  tin  first  flood . A t South 
Windsor,  Connecticut,  a great  ice  am  formed,  raising  the  water  7 fee  i 
t o a stagt  equal  to  t ha  t r e.i  cht-d  by  the  f lor  id  ot  \ov  embe  r 1927.  Con- 
siderable property  was  inundated  by  backwater  from  the  huge  am.  but 
on  hi  whole  the  damage  from  thi  earlier  flood  n the  lower  Connecti- 
cut River  Vallt  v was  not  gre.it. 

Many  highway  bridges  ha\e  been  ionstruited  a . ross  the  Connecticut 
River  during  the  past  20  years,  i a.  h bridge,  with  pu  rs  located  in  the 
river  i ha  nnr  1 , creates  a potential  hazard  tor  :evi  loiin.ent  of  a m s from 
ice  or  ma  s s i ve  dc  bn  s . Ihu > high  r i vi  r stages  may  develop  trom  a 
rare  flood  comparable  to  the  standard  pro  e.t  flood,  or  they  could  be 
caused  by  a smaller  flood  coint  ident  with  .inis  oi  ice  and  or  debris. 
These  intangible  .i  mi  indeterminate  l.o  tor-  Tia  \ e to  hi  considered  in 
eval  iating  the  protei  lion  provided  by  a system  of  resi  rvoirs  and  local 
protection  pro  ec t s of  walls  and  dikes. 

An  array  ot  t loud  d i si  ha  rges  may  be  a na  1 y zed  statistically  to  determine 
probabilities  of  ot  t u r rent  es  . 1 he  smaller  mon  frequent  events  give 

reasonable  reliability  lor  20  to  pt  rhaps  0 year  floods,  but  beyond  this 
t hi  reliability  begins  to  lessen.  !•  lood  s I la  - s died  .is  1 00  - yea  r s and  less 
lrequent  have  a questionable  degree  ot  dependability  and  may  vary  i on 
side  rably  with  the  type  ot  plotting  paper,  or  tin  skew  caeffic  ient  am- 
sidered  a ppl  it  ,t  I>1  e . for  example,  the  Marth  I 'Ho  reword  flood  in  the 
< linnet  tit  ut  River  at  1 hompsonvtlle  would  not  evt  n fall  on  a frequency 
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. • i rv  *•  derived,  >ay  ml'  . Similarly  the  1'C--  flood  tor  many 
r iv«  rs  in  south'  rn  N‘ew  Kngland  would  not  hi  on  th*  Inq.imy  • u r •.  es 
in  1 '*•  4 . I In-  s 1 '|  i s in  a similar  i alegory  it  is  ra  r e flood  . it  has 

ni't  ,,,  t urn'd  yet  , but  it  could  happen  with  a combination  of  hydrologic 
events,  and  when  and  it  it  uevelops,  it  will  then  be  tound  on  future 
dist  ha  r ge  frequency  curves.  Beomse  of  this  fa  c t . hyd  rologi.s  t s are 
rehi  tant  to  even  estimate  the  frequency  of  the  Sf'i'  . 

I he  probability  of  high  river  stages  t ha  v may  eopardi/.e  the  protei  - 
tion  provided  by  walls  and  dikes  is  also  indeterminate  as  high  stages 
may  be  caused  by  high  disc  harges,  or  a combination  of  lower  discharges 
with  concurrent  ice  ams  or  debris  trapped  at  bridges. 

Although  the  possibility  of  overtopping  the  existing  protei  five  works 
is  remote,  the  consequent  es  Would  result  in  catastrophic  losses.  h i < ■ 
nomii  protections  point  to  inc  reased  development  contiguous  to  the 
existing  urban  complexes,  portions  of  whic  h are  now  protected.  Cur- 
rent and  future  development  is  taking  place  because  of  factors  and 
externalities  other  than  flood  control  protection.  In  addition,  there  .ire 
large  areas  of  these  urban  complexes  which  lie  outside  of  the  existing 
local  protective  works  and  which  are  not  . undue  ive  to  flood  plain  zoning 
programs.  Because  of  tin  s,  factors  the  Coordinating  Committee  m its 
udgment  has  recommended  that  the  lower  portion  ot  the  basin,  which 
represents  the  economic  heart  ot  the  valley,  should  be  protected  to  the 
SfJF  levels,  and  have  the  added  degree  of  ms  irance  whic  h this  level  of 
protection  provides. 
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rVu-r < is  ,i  i.n  riiMi-  among  most  agent  u • th.it  the  magnitude  of 
fut  i re  flood  damages  and  the  loss  of  lift  till  b«  determined  primarily 
by  the  nature  and  extent  ot  development  :n  flood  plains.  Structural 
measures  have  been  used  to  prevent  1 1 1 iod  losses  a nd  will  continue  * ( 1 
. • , so.  However,  m n la  ny  < a s e s , struct  . r a 1 lm.is'ires  .ire  not  f ca  s i b 1 e , 
or  e t o no  mica  1 1 y ; t if  ied  , or  pol  it  ica  11  y a i eptable  , i he  alternative  in 
such  cases  is  non-struttur.il  measures  or  more  properly  identified  a s 
flood  plain  management. 

it  is  rei()gni/e<l  that  flood  plains  often  have  high  value  uses  other 
than  commercial . residential,  industrial,  ot  publit  development  which 
Olid  be  'lb  ect  to  flood  damage.  In  many  instances  . the  valley  storage 
in  the  flood  plain  acts  as  a natural  rest  rvoir , thereby  reducing  down  - 
tream  mage . FI  plaij  n be  ol  le  for  -iet 

outdoor  recreation  activities,  are  gent  rally  scenic  , and  provide  rib- 
bons of  grt  eii  and  open  space  in  both  rural  and  urban  settings.  Streams 
etlai  of  the  fl  nstitutt  ritica 

wildlife  habitat,  often  to  the  degree  that  preservation  of  wetlands  is 
fully  istil'ied  for  these  purposes,  quite  apart  from  flood  damages. 

Flood  plain  zoning  is  viewed  therefore  as  an  effective  means  of  re- 
solving  flood  problems  in  some  areas  o!  the  basin.  In  other  instances 
however  , and  pa  rt  icula  rly  where  extensivi  developments  already  exist 
on  the  flood  plain,  it  is  not  considered  a practical  alternative.  However, 
flood  proofing  or  other  management  techniques  tan  be  applied  in  these 
instances  to  complement  other  tlood  control  structural  devices.  If  man 
were  to  indisc  rirninately  cm  roai  h upon  tin  floo  t plain  inti  in  an  inwise 
manner,  stub  action  would  more  than  off  et  gains  earne<:  by  tlood  con- 
trol dams,  flood  walls,  dikes  and  assot  lated  improvements.  It  is  for 
this  reason  that  the  (Committee  strongly  urges  tin  fatt  s and  the  loeal 
municipalities,  upon  whose  -boulder  • rest  the  primary  responsibility 
for  tin  initiation  and  implementation  of  fiend  plain  zoning,  to  carefully 
consider  these  alternativt  and  to  introduce  -uch  measures  wherever 
possible  and  practical  in  reducing  flood  control  needs. 


Section  dO'  of  the  Flood  ( unt  rol  Act  approved  11  July  l'h.0  (!'.  L. 

-».-)•  i,  as  amended,  authorizes  tie  Set  retarv  of  the  Army,  through  the 
Chief  of  l-.nginee  r s , to  compile  and  cl  i s seminal  e information  on  floods, 
flood  damage  potentials  and  general  c riteria  lor  guidance  of  Federal  and 
non  - F ede  ra  1 interests  anti  agent  i es  in  the  u of  flood  plain  areas.  ' nder 
this  authorization  the  ( urps  ol  l.ngineers  tarries  out  its  Flood  I 'lain 
Management  Service  program. 
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I ii ! r : • .1  • n,  L'.iaani  i ,t  • ni\  ,n  •.  .l : : : ..  . .1  r • ' s 1 r<  :•  .>>:• 

available  ti  1-  1 ili  ral,  Sr.it.  .nil  I"  1 1 e v < : i : . n!  a 1 a c n • < s v r,  ! •... ; ] i 

p<  r rr.it  t h*  :•  t . pr.  . «•«•<;  a .?h  s j r ; 1.1 • . . •. . . > n e t m < r . r 1 c s t udies . . >.r. 
s t r . . 1 1 ■ n .1  •.  r t S.  r , . ti . .n  as  r-  ay  in  r,.  . v-.iry  : ■ r ■ is.  of  flood 

ns.  \pj  1 ■ ■ ■ ...  ■ . . . . • - • • . ■ 

. > : t ■ • . • i - t planning  ami  regulating  »;  . . s.  • : 1 ..d  ;.',ain  a re  is 

t«  r 11:  . • flood  hazards  and  flood  damage  pot.  nt-.a  1 • So  • • • ? > • r . -s. 
i arts*  from  'inwis.  flood  plain  developn  • tit. 

1 So  program  :n.  lodes  pri  par.it.  n of  flood  plain  inf.  rmat,or  r<  ports 
pro\  .sior.s  : r > o hm  > .1 1 s < r \ . . s and  : ;:dam  . ■ n t <•  r p r.  r .,  r . , ...  . .1 

i <a  s : ..  data,  preparation  of  tl<  id  : > 1 a i n r«  g'datums  .m  : appl.  ation  in- 

cepts «•!•  r as  st  ruct  ir.tl  fit  • a:-  pr.  1 tint:  - : new  a no  oMstinu  buildmes, 
pr<  par.it’.on  of  guides  and  pamphlets,  . ondut  t rt  latfd  r<  s<  a r.  h and 
• immi'i  comprehensive  flood  da mag<  rt  . • mi  • . . est 

activities  a re  Stint;  coordinated  vciti  r.  lated  programs  of  other  Federal 
tatt  agencies.  Guides  and 

Stat>  an.:  local  gov«  rr,:-..  ills,  privat*  citizens  and  Fede  ral  agent  :es  :n 
planning  and  tak.r.z  at  ta.n  t-  rt  : . o t S<  ■ : r 1 1 • d da : • <t  c s r damac«  p 
1 1 nt  ail. 


Con  or.  i.ensivt  flood  ..amagt  prevention  planning,  at  all  .ippr  - 
;,r.a!<  L’"\ «■  mt : a nt  a 1 levels,  is  tin  ■ rnpositi  an«:  ultnriati  "IjHitiVt  ot 

the  i . . PS,  m Management  Servim  s program.  It  is  not  .,  sepa  rabl< 

...  nvitv , takes  pla.  1 :Sr-  ugh  preparat;  n am:  dissenunat  :i  ■:  flo 

plain  information  reports.  tSr.ugi  proviso  n ! tt  . hnn  al  ativ  ic  . andotSe 
forms  ot  assistant  t to  pers  ns  and  c at  rninent.il  entities  . .m  , rned  vtitS 
fl  .od  hazard  pr  blems,  and  thr  igl.  . tinning  resea  rt  h >n  means  t • r 
flea  ling  more  effe,  1 1 ve ly  vv  it  S flood  problems.  n.e  pu  r p -si  ot  t St  s > 
a 1 1 v 1 1 1 • s , tie  en  togethe  r,  is  t..  . : • .tirage  ant;  gu.dt  t S e b>  s'  and  salt  st 
.si  possible  ot  flood  plain  lands  t . r tht  bent  lit  ot  th.  national  econom, 
elfare.  The  pi  1 - t einent  I ther  flout 

ontrol  el!  rt.s  by  flu  Corps  ..f  Fngine.  rs  anti  other  agencies. 

Flood  Plain  Insuram  e Progran  . 1 > Housing  and  Urban  Pi  velop- 

ent  Act  of  M 148,  eel  f t he  90t  ngr« 

authoriZ'  d a program  for  flood  insurant  . . I he  purpose  is  t.  d.  termim 
Federal  programs  which  could  providi  financial  assistance  to  those 
suffering  losses  in  floods. 
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F.  Inc  riMsnl  Wafer  l 1 se 

In  the  p;i  1. 1 , water  use  demands  were  I u due  to  smaller  popu- 
lation‘ md  fewer  daily  per  capita  demands  both  ir.  dire,  t response 

much  lower  tandard  f li  ng  tl  e no  er  . Today  the 

average  housewife  uses  about  30  gallons  of  water  each  day  doing 
the  1 ehold  ish.  New  sanitary  facility  requii 
: ir  galloi  pe r i - • le.  I la-'  ••  ti<  ised 

water  lse  demand  curves  to  rise  at  a more  rapid  p <<  e. 

Historically,  water  was  viewed  Ircm  its  capability  of  urodu.  ;ng 
power,  initially  as  part  of  a manufa.  taring  operation,  then  later  lor  a 
hydroelect  ri»  ise  and  now  for  large  cooling  requirement  - for  thermal 
po-.c,  r plants  . r industrial  cooling.  I he  water  requiremen'  tor  t ha- 
now  er  industry  are  shilling.  I lyd  roele,  t r i.  development  in  the  C m- 
nectii  it  Basin  are  nearly  double  the  national  average,  but  the  power 
units  are  located  in  series  so  that  much  of  th*  aim  water  •>  it.li/ed 
several  times.  New  innovations  , parti,  ilarly  a relates  ti  tla  emerg 
c in  i ot  inn  Bar  power  as  a predominant  mean.  < •:  eloping  ele.tr:  ■! 

energy  will  likely  require  change-  in  ;h<  hi.  •nrt.  patterns  o;  riv.  r ri  g. 
la t ion.  When  in  the  past , 1 n nit  ere  us< 

t ion , that  is , to  meet  th<  < irge  load  pro  < • • • ' ■ ' th» 

lay . rhes<  ante  type  operation  in  bi  ni<  the  re  fl« 

hie  pump  storage  pro  lots.  Nuclear  anu  I O s s : 1 - t lie  1 geni  ration  plants 
can  be  utilized  to  provide  a steady  lust-  lo.c: . I'li«  hy  iroeB-.  t r • pe  ra 
lions  will  be  a declining  hut  signitu  ant  scare  • rg-.  it 

they  are  gradually  replaced  hy  the  mor.  pow.  rial  am:  fB-xibB  p .in;-, 
storage  la.  llifies  . One  of  the  largest  u h protects  in  the  northeast 
is  currently  being  constructed  at  Northl’B  Id  Mountain  in  Ma  achuset's.  . 
a sec  aid  lie.  ns*  request  approved  at  Bear  S\  amp  . n t!  < Du-  rf  :•  . i \ all«  • 
Ma  hu sett  . rhi  nn  or  vat • t r lh< 

significant  and  pa  r 1 1 < u 1 a r 1 v as  relates  to  coed  in  g wa  ter.  can  -a  h>  n 
appropriate  c ool  i rig  tower:  are  ini  rod  u c ed  . Mo  t indust  r la  1 wa  t < r who  h 
account  for  nearly  90  of  the  total  municipal  . nd  incustri.il  water  s 
obtained  directly  from  tin  riv.  r with  consumptiv«  u ■ about  : ih.  ,t 


As  part  of  the  i B an  water  restoration  program,  ind  istr  .1  organi 
/a  t ton  s are  being  r < qu  1 rerl  to  I lean  Up  Wa  li-s  a nd  .is  a result  of  this 
program  they  are  finding  that  tin-  re  cycling  of  water  is  not  only  an 
economical  means  of  meeting  this  requirement  of  meeting  established 
standards,  hut  result  m economies  ol  apply  from  somewhat  limited 


.4. 
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muust  r . a]  w a t e r r e s - - ; r ■ i ba s < ■ . It  is  envts.oned  that  in  future  vim  rs 
tn.tnv  ■!  the  industrial  j»  -neis  will  pi  if.*  ut  t * - r othe-r  • pi  liny  purposes 
and  pa  r 1 1 cula  r 1 \ as  nidus  t r n s i:  \ • t..w  i r ds  a t loscd-s  vste-m  t ype-  ope-r- 

a ! : ‘ n.  S a ( , a -n  \ i v.  ill  m . - r«  s’  re  water  quality  and  produce  sit.  a 1 1<  r 
industrial  wall  r supply.  Ni  vi  rti.i-i'  ss.  in  spite  of  such  innovations, 
tin  a 1 1<I it i nai  amounts  t pi-  a.  ts  ri  . ;in  d t-  inn  t a burgeoning  popn- 
lat.  n will,  in  ttii  total,  ri  :u:  r«  n.'in-  water  tor  industrial  us*-s  than  in 
tin  past. 

Irrigation  water  in  tin  ( - nm  ti  •.?  liver  (a  tota  liv  « onsumptivi 
is**)  plays  a nun  r rule  relate. > to  tarn  pr>  u . ’ton,  it  i.  t host  opera, 
to  ns  r i ' i ui  r in  y s une  be  in  y h • tted  a long  n : ,n  t ribu'aries  and  in  ;ny 
supplied  by  direct  pumping.  1 • • . pr-  • ess  :ny  industries  .si  e\te*ns  .v  •• 
an.  .n*  s •!  tt.e  water  and  ’i.i-se  art  gene  ra  11  supplier:  hv  iv;i;..  ipai 
s . st  e ns.  Watt  r used  i :i  . s s ■ i iati  n w:tl  j.,ri  st  • d lane  md  s’r,  is 
laryelv  confined  to  tin  proctuc’ . >n  ot  paper  and  its  a ll:«*d  prod-.  • s.  -■'•  r 
re  , jire-ments  !■  r ni.in-.la,  ired  pr  ciu  ts  : r • . i : : tuns!  r . n s -ur  es  vary 
not  i.nlv  hv  tin  produ-  e but  be  tin  pr-  • i ssi-s  used.  Lumber  nulls  pr-  - 
duciny  5,  000,  000  board  lei  t or  more  per  war  avi-raye  about  1, 000 
gall  -ns  of  water  per  t hi  is  • nd  b-.artl  1 e<  • t 1 uni  be  r produced.  I he 
average  S a W 111  1 1 i produces  a tn  - . t *-00,000  b-  - a r i ; ! i ■ i ' a rut  .S'S  1 0 t o J 0 
y a lions  per  thousand  board  tee!  ot  lu:uln  r.  A t -. ; • a 1 venei  r plant  ma  . 
usi  5,  000  to  10,  000  c ubi  t'  et  i t v.ati  r pi  r vat  pi  r week  t water  is 
is  ed  to  heat  1 - ys.  lien  tv.  o such  p-  ra  t . : s : • \ t • In  . - a ted  a 1 ny 
major  t nbuta  rn  s. 

In  . ompa risen,  tin  pulp  and  paper  imt-.strv  is  di  pendent  upon  'Ue- 
piate  supply  of  hiyh  ipiality  water  fur  continuous  op<  ration  with  storage 
developments  n<  i i-ssary.  Large*  quantities  ot  wati  r are-  required  f<-r 
s i pa  ratiny  celluloid  f r u non  - fibrous  c -ns  t : t a nts  ■ >f  tin  wood  and  c m - 
par. »bl'  volumes  ari  needed  t i prod  a i paper  anrl  paper  board  Imm 

...  ■ ddi t n t hi  t*  pi  e ss e s , t hi  t r i tt* i 

t r steam  generation  and  co-.liny  purposes.  I h«-  amounts  ->:  water 
is ' d varies  w idle  v from  mill  to  mill,  trim  a min  i mum  t 1 , 000  gallons 
p.-r  ton  of  pulp  for  tin  ground  wood  pro-  ess,  to  a maximum  of  44.  500 
gallons  for  the  sulfate  and  soda  processes  per  ton.  Improved  waste 
Wat*  r processes  -ire,  however,  reducing  these  amounts  for  between 
) ‘54  and  I05u  the  water  ri  -.  un-d  per  ton  - t pulp  and  paper  dec  reused 
by  i 4.  L"\  and  this  trend  is  continuing. 

Water  us*  tor  domestic  ns  imptioti  is  ri  the  risi  and  will  continue 
to  tn-  so  unless  there  a r • major  i hail y ' s in  s oc  la  1 pri  ti-reiu  c-s.  i 1 le- 
nt ent  of  the  outdoor  swimming  pool  has  added  additional  burdens  to 
muni  i pa  1 systems.  Per  i apita  demand  - urw-s  indicate  an  increase  ot 
I.  I gallons  pi  r day  per  -.ear  through  pi  ri  id  I ‘‘SO,  with  a slight 

tapering  oft  from  there  on  to  veur  dOwO. 
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A s pa  r ! it  ’h<  r e uu  i r e me  nt  t ■ n < < t 1- . r c < • r domrst  it  .inf!  indust  r;  ■■  1 
i ' nsumption,  it  s .ipp.irmt  tii.it  'is'  r uu  -its  (it'vcli.pinn  individual 
local  tvpi  w.iti  r supply  systems  will  n t S'lltio  in  the-  future  .ind  prin- 
ipallv  t«>r  tvv  • • reasons,  naiiielv,  tin-  press  ire  tuning  from  . ompeti- 
1 1 \ 1 land  use , and  the  larger  and  mori  s t i . . onvey anc  e «.  a pa  bi  1 it  y r <•  - 
.uired.  Sin.  • t\o  -thirds  ■ 1 w 1 1»  r s . * » p 1 . • >s!  s are  involved  in  distri- 

bution a nil  "ini'  .,ini  i , 1 : a |o  r 1 "ii":n.es  . .ill  lie  elfe  t i-d  t L r < aiy  h rri'iunal 
type  svsten.s,  As  lll.tnv  of  ? l.«  n,  .til.  . !>••  1 I!  ies  lire  (1  ready  heavily 
stressed  trot  s Is,  pulue  pr  ti  , 1.  ■ 1 n ' he  r s ■ n.  1 a 1 s e r \ ; es, 

many  do  not  possess  linan.  : >1  res  . r es  n me«  t th<  . .»st  of  the 
larger  svsten.s  alon<  A s r e L.,  r s ' • .s«  exist  mi;  larger  units,  the-,  ire 

finding  tr.it  the  added  itu  ren.i  nt  s : supply  present  l.irye  r ost  in.  r«  - 
nier.ts,  and  are,  t t.e  ret  ■ . re , els.'  " • r «:•  ••  rs  ' ne  1 g hbo  r m g istnmers. 

Closely  allied  to  this  problem  • *1  re  c mn.tli/.a  t ion  is  the  question  of 
inter-basin  transfers  ant!  tin  polili.  a 1 and  so.  ml  consequences  which 
tins  move  introduci  s.  On-going  studies  • s part  .1  tin  Northeast  Water 
Supply  Study  reveal  that  inter-li<is.:i  diversions  ire  feasibli  in  the  New 
F.ngland  .» r<  a anti  can  be  .1  comphsht  < : largely  ,,s  par'  of  a multiple-pur- 
p si  flood  skimming  opi  ration  timed  dnrim;  tin  f rest.ets  period  of  three 
months  ol  t h>  year  when  waters  ar«  e>  ess  ti  other  stream  activities  and 
us  1 . 

(i.  New  Patterns  in  Kc.  re.itiun 

As  relates  to  winter  re.  re.itteii,  t : « pri  v a ft  sec  t r phi  v s ' hi  r ....  ■ r 

role  in  providing  facilities  prim  ipall-.  t hr.  u . t . mist  r . 1 1 on  and 
operation  ol  ski  areas.  I he  iietti-r  enters  ar«  located  in  t h«  Green 
and  Whitt  Mountain  ari  as  and  some  ipon  l eder.illv  leased  lands.  Om 
ol  the  i hul  benefit  1. tries  ot  tin  in  proved  hi.::  w.e  system  is  the  sk  line 
industry  and  parti,  ularly  in  the  upper  basin  with  annual  receipts  in  the 
millions  .I  dollars.  In  addition  to  unproved  accessibility,  the  advent 
..I  snow  making  or  production  • > t artificial  snow,  not  available  before 
. ‘SO,  has  meant  the  ditlereiwe  between  profit  and  loss  tor  many  ot  the 
basin  slopes,  especially  in  tin  warmer  im  . t « s>  • 1 Massachusetts  and 
c ■ .uni  'u  . t . Sim  e man  - made  snow  lasts  t . • three  times  longer  than 
natural  snow  it  has  been  possible  to  extend  the  length  ol  the  skiing  season 
and  in  some  areas,  snow-making  equipment  has  resulted  in  a nearly 
si'  11  a nt  hs  si;  season. 


Anothi  r winter  ri  ri  .it  'dial  o ttvity  also  produt  :ng  .1  h'  tvy  rnpai  t 
. n tin  n< < t t h i t >unt  r v s the  r * J n 1 1 v « ■ 1 \ n< sport  of  s n< ■ . n > 1 > b 1 1 1 ng,  having 
■'It'  •>  y !><  »m<  tin  si  ini  tin  st  popular  w inte  r u t:  v ty.  Its  present 

H r ow.  t h r.iti  .issuri  s tii.it  tin  toll  u providing  n<  • v.  trails  an*’  oth<  r sup 
port  facilitn  s will  be  a high  priority  torn  in  tin-  futun  r>  . r<  ati  mal 
dev  ■'  lop  111*  nt  ot  t in  lias  in. 

i ' 1 ha  la  n 1 1 out  .in  1 \t'  11s  im  ■ - t nt  • r r • 1 r 1 .it  ion  .0  1 1 v 1 1 y tin  r 1 • is  n 
tin  has  in  .in  1 vi  n bro.if’i  r has.  : summer  m n ution  1 * .non  y win.  ii  is 
i_t r o 'a  1 n g . n uiii  noin.il  proportions  in  r • . *■  n t y * ,1  r s with  v . 1 0 at i on  t , ■ m * s 

' ■ ■ t ht  iy,  1 r exampli  t 1 < ' . rthe  ri  N Englat  . ' 

it  t:.'  Study  miin  ati  tii.it  s o m 1 • t h r 1 • 1 hum: ri  : million  dollars  virre 
spi  nt  by  vacation  honn  mwn  rs  industry  alone  in  tin-  basin  in  tin  year 
cmlinit  .uigust  ! ib t . I In  ■ ■ niv ..  1 ! ■ • \ po n d 1 tu r 1 ■ s oi  t hi 1 s < s 1 ■ . ond  lion u ■ s 
' • ' ■ 1 ' ' ear  roun  upancy  f 1 n f the  nt  e 1 ellings. 

A . t ! , on  it  ii  t hi  o nnoinii  s 1 gn : 1 1 c a nc.  1 of  th ' 1 v.i  at  i on  hoi  in  1 iw,  ne  r s c an  - 

not  in  overly  stressed,  they  do  brum  v.  it:,  theti.  tin  lane  look  syndrome 
v : t : . g r<  at  e r 1 'Hi  mg  and  posting  ot  lands  ••  huh  up  till  now  provide  majo 

has*  for  hunting  and  fishing  opportumtu  s.  If  sm  Ii  tren  is  , ontinm  at 

> urrent  rati  s t could  ind<  • d pro  due  1 1 land  lo<  ke  d r<  s-airi  e w ith  tin 

consequence  of  only  tin  mor*  affluent  se  tors  of  the  basin  population 

a bit  t t . . ' . . : . ■ ■ I 1 n r 1 ■ ib]  in  it.  i ■ : 

population  w in.  ii  is  1 aught  between  tin  onfrontmg  stresses  . •!  uitm 
uing  mass  urbanization  and  sprawl  and  tin  »*  • ml  dt  mu  s t ■ -hart  in  tin 
natu  r ..  . m : 'tin  n nt. 


Key  summer  season  activities  art  water  oriented  with  spirit 
•tl.t.g.  1 amp;  Ig.  p 1 1 .11  king  a d boat;  g pn  lerem  . patti  r s lea  g 

: it  r o c re  a t is  1 1 1 ■ ■ | < 

t 1 1 1 * • ij.i  s s mo  r 1 t ha  tv.  1 1 1 1a  t av.tilublt  1 1 t i ; * s either 

: ' • generally  taint  l a r ge  r pa  r c e 1 s . S ta t e 

foil  sts  and  1-  e dt  ral  r 1 1 r • at  ion  are  is,  although  1 .1 1 r I y well  distributed 
b t s mi  : : s ta  la  1 s 1 rom  i.'  .1  \ y • ;em,i  1 • : ■ li  n Ilia  , . t i < r ba  sin. 

i'ubl  c >nd  pnv.itt  1 ampmg  opportunities  individually  and  collei  tively, 
providt  a significant  outdoor  r*  * nation  supply  and  h.tvt  potential  tor 
further  development.  At  present,  bow.  v r,  then  is  1,,.  k of  sufl'i- 
1 e nt  1 y developed  water  areas  as  relates  to  tin  public  sectors  and  par- 
tu  ularly  when  one  removi  s thost  water  supply  ri  si  rvirs  areas  not 
i"  n t"  publ ic  use  or  in  a ve ry  1 ti  ■ . Whet  tential  a , 

< 1 ty  of.  lakes  and  stream*  in  the  basin  is  high,  tin  degree  of  develop 
merit  ol  su<  h ri  source  s is  Very  low  owing  to  land  ow  n«  r s li  ips  and  ,u  1 es.s 
pa  1 1 * rn.s,  lo  m*  ■ 1 t projected  recreation  pa  r t , c 1 pa  1 1 on  considerations 
must  b-  given  to  adding  new  opportunities  as  >.  ell  ,s  m.  reasmg  tin 
level  ol  development  at  existing  w.it-u  resour.  . s. 


His  tori  iltura  1 1 1 ■ 


On  .1  v.im  o tn  .ittr.t.  t iv<  lanuforn  t rpt  ■ n.tl  s.  > m 1 . » r 
,»{  ' rr.-in  h .t-  r«  .»t«  <:  a path  rn  1 ti  \n,  I el<:  .in',  torest  pus  si  s :iu' 

• • ■ ia  l . But  nizat  • n t lizat 

|j<  in  :■  str  ..  ti\i  ■:!  boll  lin  natural  li  it  ; r<  ail  ; tin  phys  it  al 
re  I:  i.i  ; n>  t man's  past. 

1 N't  \ i.nylatv.  Key. on  has  In  • n a "I'ntTstiini  fur  • ultural 
i vi- 1'  'pn  n'  nt  at.  ial  arp:  1 . ‘ -n  - 'tn.  ;>r  . n us  and  t 1 •*  C ■ > tin • i 

i vc i rca  : ■ n nt  ributi  n the  endeavors. 

Many  ■:  tic  . a n< : : ; a r i s a.-  • • at'  1 1;  t ■ >tal  :<  vclupriii-nt  ■ t th<  ' n . t» 

■ • ' ret  • ■ ' • ' ■ ■ ' I ■ . ■ es.  m<  f these  ha' 

in  .::n  subiot  r ye  ' : n t r . < phys  a al  y r • t 1 . that  'ti-man  at«  s tin-  . r tia 

pl.1  I s I I May  v l It  "tin  r without  ! ppropr  utti  s.ileyuards  taken 

n mi  bmiTp  1 . r need  t e nt  if y 

tin  m iiisti  r al  Ian  :tt  arks  anti  the  r«  s lurtht  r nt  • t t : > r t st  rv 
thost  wortl  \ . t tie  f'  than  memory. 

With  a yrowiny  population  v.  ho  h • 'tit  .mo  s t ns  d iatt  w ti. 
r ;bb<>ns  t .o  < ss  into  a nurtln  a ste  rn  : .eyalopol  s n y:  n tin  r*  s 
<it  ve  lopiny  a publ u t oni « rn  w : t ii  rcya  r » i to  prott  t :ny  < \ s t my  natural 
areas  and  histut  resou  ■ . If  tl  ritayt  • rt  rvt 

will  recjuirt  a major  > ommitment  "l  the  pa  rt  of  t;  e vallt  v citi/.en 

: ■ : ; . ely  w itl  i tate  at  nt  igency 

Tht  ust  of  tin  Historo  I'ri  serv.ition  A>  t "1  ldfa6  should  In  utilize'-. 

:n  'me  ir.iymy  appropri.it'  Statt  ayem  n s to  evaluat'  tin  historo  al 
rcht  ; ■ ■ k < : ■ ■ report.  .■•■■■ 

r i s on r i • s td  the  basin,  t n many  «.ns  tin  1 1 n*  t mirrors  nt  natures 
\ "lent  past  t"un'  in  tin  • nt ; n northeast  quatm-nt  of  tin  . -unty , h.«\t 
hi  en  i nv«  nt " r • u an  many  - 1 1 1 s ha\  t bf  n *.  at*  yorizt  : as  ha  v ny  value. 
Mi's  t 1 ■ t tin  truly  important  "I  sia  h sit'  s art  i ; t he  r already  pint  t t t ed 

by  tin  i i at;  "ii  in  . bin  in  pr . vat*  parks,  forests  or  reservations 

i they  art  - he  du  1*  d l u mu.1i  pr.itei  tmn  through  i oniplim*  nta  r \ re  com 
.....  • . • ve  report,  Many  thei 

f limn  lo.  a 1 s i ym  I . • am  *■,  a rt  n m " of  dent  it  a at  ton  and  protci  t "ti 

.it  tin  loial  !'  v l. 

When-  then  is  no  lot  al  ay  n y . apablt  ol  aipuirmy  and  ni.*nayiny 
u Ii  art  as  tlier*  is  m i d lor  tin  .Slat'  s to  t m ur.tyt  their  formation. 

1 In  r i is  m t d to  i ons  i ' :<  r profit  tuui  in  tin 'S  t id  tin-  a ft  In  oloyic.il  re  - 

"ii  i ' ■ s n t In  basin  ' s * r 1 1 it  ' : n 1 1 1 r«-port  that  may  bt  ot  siynituamt 

ti  "ether  with  lurtlu  r planniny  • in  its  to  ■ termini  how  this  miyht  best 
In  o i ' n p I i s In  . 
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I.  I he  P ole  of  1-  \ ; s t mu  St  ■ ■ r . . ge  s in  I in  C imnec t u m!  liver  H.i  s in 


Different  interest-  h.i  v < • a sked  (luring  the  <m  r s e of  1 hi  > or: 
prehens  ive  study  what  could  be  done  with  existing  st  .rape*-  in  the 
l . run  tout  Basin  in  providing  flood  control  or  lo-.c  ♦ 1 . ,-.v  augmentation 
that  i - . ■ i f these  existing  reservoirs  were  operated  in  a manner  d it  - 
ferent  than  their  current  pattern.  Studies  were  made  <■;  all  earns  in  : 
reservoirs  in  the  basin  which  eft  ec  t control  upon  si)  qua  re  nulo  < .• 
urainage  area  or  greater.  I he  ignifuant  storages  as  itili/ed  in  'hi 
pn  • : in  t ion  of  hydroelect  ric  power  and  pa  rt  n ila  rly  those  sit  luted  a lot  g 
tht  ni.iin  stem  of  the  river  owing  to  their  strategic  location  were  given 
ma  or  consideration.  rhe  units  eonsidered  to  be  most  significant 
( i . e . greater  t h.i  n 7,000  AF  in  this  regard,  all  of  which  are  non  - 
government  operated,  together  with  their  lseable  storage  inof  total 
storage)  and  by  this  we  mean  that  volume  whuh  can  be  regulated  by 
some  mechanical  means, are  noted  below: 


MAIN  S ri.M  S rOR  AG  1 


Dam  f-  Reservoir 


st  able  Storage 
in  A . F . 


1.  Second  Conn.  Lake 
1.  First  Conn.  Lake 
i . Lake  F ranc is 

Sub-total 


1 1 , oOO 
To , 400 
09.300 

1 H7 , tOO 


4.  Moore  Reservoir 
b.  Comerford  Reservoir 


114, tOO 
29, 400 

Sub-total  Upstream 
oi  Woodsville  143,700 


o.  Wilder 
. . Bellows  F .1 11  s 

8.  Vernon 

9.  Turners  Falls 


1 t , 400 
9,600 
1 1 , 000 
10 , 500 

Sc i b - total  4 5 , 5 00 


10.  Holyoke 


I otrtl 


7 . 000 

i 8 t . 500 
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t'f  intt  rest  i - the  fa,  t that  niort’  than  8t  of  the  iseable  storage 
on  tin  main  stem  is  locator!  above  r:v<  • mile  *1  1.4  anrl  at  this  point 

1 1 1 o»  t s .1  n . ; trcatti  drainage  area  ■ 4 a iac  it  1 1 0 s<g  .a  r t ■ m lie  or 

slightly  1 1 than  .’.0  pc  r i i lit  tit  the  fatal  tin  - in  •:  rainage  area.  1?  i - 
a 1st'  worthy*  to  note  that  as  > ont  1 rns  nr  v n • 1 1 \lo<  re  reser  <•  r repre- 
senting the  largest  single  useable  storage  area  on  the  main  stem  is 
ann  tally  rt  raw n -town  some  til  . t t.  •.  pt  . r*  runoff  t rorn  upst  ream 
- nt >w melt  s i . r i t . Hr r.v  • ve  r , a na  I y ■ « ot  til  nia  or  floods  t ha  • ha  . • 
iM  i urrol  ■ n tin  i <■  nt  r a 1 and  1 owe  r ; >a  r t , : t hi  main  stem  ot  t h • ( on  - 

ncitu  it  K i v.  i r inri  u a t e - the  flood  - .ire  ( i . . d by  the  t r lbuta  r y ri  i s 

* harges  >n  '.itvmg  int>  'In  main  river  uownst  re. m.  ot  the  narrow  m s . 
lot  aterl  in  tin  vicinity  of  Wood  s vill  e , Ww  Hampshire.  I ht*  significant 
reason  for  tin  is  due  to  the  tin  t that  peak  flood  runoff  from  the  northern 
areas  does  not  synchronize  with  the  central  and  southern  peak  discharges 
b it  comes  on  tin  r>  > edmg  suit  oi  the  i floi  . hydreig ra pli s . 

IK  111'  lAKi  Ri  d R\T!R.s  STOLAdES 

I ho-  < unite-  i . ' storage  r onsicerf:  to  be  most  significant  as  r<  - 
ga  ru  s t . . t r . but  a rv  rivers  ol  the  C'onnt  . t n it  are  as  (ol  low  : 


Mascoma  Lakes  14  lakes 
Sunapee  Lake 

Sub  - t<  4 a 1 


24 . 400 
I ')  , 800 


Somerset  Reservoir  sy  4n() 

Harriman  Reservoir  lit  .noo 

Sub- tota  1 


C1 1 ia bhi n Kc  ervoir 

1 . ,000 

Borden  Hr.  ( nbble  Mi  . 

7 .900 

Ot  1 - Re  S e r vr  u r 

1 7 . 900 

w . B . F a rm  ingt  on 

1 1 c ig  ba  c k Reservoir 

20 . 1 00 

14 . I .i  rmington 

* .000 

Ba  rkhamsterl  Reservoir 

0 4 , 000 

N ' pang  Reservoir 

28 . 400 

Sin  mpsit  Reservoir 

1 1 . 100 

Sub  - total 


44 . 2 00  a.  t. 


14. 400  a.  t. 


1.492, 


I'otal  1,710.100  a.  1. 

Although  tributary  storage-,  are  significant  more  than  87  percent 
arc  utilized  for  niunii  ipal  water  supply  systems  operated  on  a near  full 
basis  With  nearly  7 i percent  diverted  outsul,-  the  basin.  Those  mor, 
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ir  ■ • ix  ■ r t ant  - t o r a g t * * • * n t r i 1 > i . ■ i > ’ ; 1 i r * ■ 1 o , . 1 1 1 • . : in  ' 1 : t • I >*•#■  ft  i*'lrI  T i . * 4 r 
reprc-enting  l M.4U0  AF'  < ■ 1 » r r . « . It  an  be  aid  that  tributary 
r.  -rrvmr  «lso  pi. tv  .t  sign;’  t.  a 4 • r < • 1 < • n can  pening  •!.«•  n ore  f r *•  - 
q .cut  ti.icnr  ' ypr  1 1<  1 * ■ ' • r* « • * ■ r ; * r* • * 1 1 v ; m « 1 1 # i v t , r . o . a . > r 1 1 ot  : 

wit  Is  th<  f xr  ept  it'ti  < ■:  C.’  i.i  ' • ••  r ■ ■ . r .v  1, . I;  ; ■ n . v iv  ■ n ' ■ r • on  - 

t rol  ot  r not:  front  the  Swift  Hi',  r tributary  of  th<  (Knopf  River 
H a sin. 

L>  i 1 h K A I ION  OF  H F.SF.R  V<  IR-s 

Hu-  existing  hydn.-elf  t r : < .-peration  . r • ,scd  prim  ipally  tor 
peaking  powc  r-nc-'i".  and  ra  ‘ - n i • > ■ v ■ ; 4 Moort  !<  > > r • l r • . 

that  when  tlu4’  operation  n transfer  re*;  to  all  • n treat;  mit  vhi  h 
ha v«  tar  less  storage  ca pa b tl it  ie s , 4 hey  f ' in.  t ion  ,1  s r m <•:  the  r . . - r 
operations.  I.  establish  tie  degree  ot  eft  i . iemy  of  i irrent  power 
opt  ration  ind  as  part  of  the  ( mint  . to  if  River  Ha  sin  study  a doct<  ra  1 
d l s s e r fa  t ton  w.t  s p r epa  red  by  R . M . .V  a 1 • - i n Se  ot  eit  ■.  !>•  ■ r 1 °*  - an: 
documented  in  his  thesis  entitle4'!  '(  <1  ’ I'l.MA  L OI’l  HATING  R’LF.S 
F OR  MLLTl-RKSF'.R  VOIR  SYSTKMS  . 

Dr.  .Malt  - wort  provides  tor  opt  it4  ’1  ope  rat  ion  o*  reservoir- 
thro  igha  combination  ot  dynait  i programming  and  simulation  . 

His  initial  stuti.e  wert  made  by  setting  t4<  -o-rvoir  priorities  at  all  4 In 
mam  stem  storage  reservoirs  at  low  1*  . els,  and  power  priorities  it 
high  levels  , so  t ha  t reservoir  opt  ration  • w. . 1 Id  respond  to  pow • r a 
nuind  onlv.  Result  o:  -in  .l.ition  rin-  vieMed  extremely  low  power 
benefits,  and  in  particular,  the  loss  head  at  Moore  anti  Come  rfo  ru 
Darns,  the  niort  valuable  peaking  units  in  the  basin,  was  seven  . 

The  max  n i/ation  ot  p<  .ver  benefits  c oulu  not  bt  at  hieve*!  internally 
by  the  i ipe  r a t ing  pr  ot  edu  r t ■ of  - t 1 1 ; n g high  priorities  on  powt  r . lnos. 
ti ga t ion s how  ed  t u r t he  r that  tie-  . hit  . i i : t n4  . : high  In  a . : levels  at 
Moire  and  ( onm  rf  * . rd  wa  a m.i  or  ta  u r in  yielding  high  power  pent- 
fits,  and  that  an  appropriate  balanc<  ha  to  he  found  at  th-  si  two  sites 
between  energy  and  reservoir  prioritie-  i hi  b.tlanc  e was  tound  to 
exi-t  away  from  th«  regions  of  extren  e priority  valm  - . F'urther  re 
suits  indicate.:  that  e 1 e t t ion  of  h ig h p< >w > r prioritie-  tor  the  s ni  tiler 
downs  t ream  run  - of  - the  r iv  t r plant  s ; t h a VV  ilde  r , Be!  low  - F a 1 1 - . 
Vernon,  lurm-r  Fall.4  t .uiM'tl  depletion  of  upstream  reservoirs  w it  holt 
yielding  t on  miens  lately  greater  bent  - i 1 1 s . The  current  ope  r.i  tion  ot 
the  t h r t * upper  Conner  1 1 1 it  Lake:  w a s ton  mi  to  be  a significant  fa  c to  r m 
achieving  power  targets  at  Moore  and  ( onu  rford.  Dr.  Males  studies 
t < .n  < luded; 


1 . Maximum  benefits  lor  pov.i  i » mid  not  be  at  hieved  througn  litgb 
pov  ei  priorities  aiul  lo  ■ it  st  rum  pi  loritu-s. 


V - SO 


« * - 


MOORE  HY DROE LEC TRI 


2 h u v ' 1 1 1 ' nt  ...  high  head  levels  a.  Moore  an-!  < nm.  rford  was 

j > r in  arv  physical  «,b  ect.ve  .or  g**n.-ra.u.n  «l  h.uh  power  bene.it. 

I,  r prlcr,.:,s  could  not  be  s.-t  uniformly  throughout  th* 
ba  • :■  :■  frfoi  ver*  th*  ‘ “ ' 1 

, ,;;nt:r, ,h.  downstream  run  ...  th- river  plan.  should  -.ra. 

to.,  mi  eh  I r..ni  the  upstream  reservoirs  if  P'1-'  r priar. 
a level  - it  H M 1 .ore  and  (omertord  . 

4.  At  M ■ ■ r«  r<  t.  . " balan  ■ between  r*  • rv<  trs 

,,n(l  puw.-r  prurit>»>  was  significant. 

Iht.  three  upper  lakes  could  best  be  operated  to  regular  flows 
. M;  , ,,  • Com*  rf<  rd  re  * rvoir  . r*  p«  n f * vt  tr«  m power 

,,ri(  rules  but  exerting  some  dampening  mtluem  - to  moo.  ra  - 

priority  lev  .Is  at  their  own  sites  . 

Questions  hav,  be,  n asked  wh-th-  r additional  o itlets  .oul  : be  in- 
s tail ed  at  existing  dams  with  a view  to  obtaining  bottom  «t.sc  barge, 
ot  , ooler  water  for  fisheries  . h ron,  an  -ngm.  * ring  point  of  vie,.  . 

ild  be  accomplished.  I it  th*  r,  r*  vat.  * pr  et  ' 

■ n , of  th*  . t*  • pools.  Moor*  : • . - jr  lr  rently  raf  pa  * 

n ,11  wastes  from  upstream  pollute  o.  Over  the  year,  -ludg.  -po-  t 
luiv,  resulted  m nearly  a total  depletion  of  oxygen.  Drawing  th.  waters 
from  this  pool  could  introduce  wat,  r quality  .roubles  to  th-  rea,  be, 

, iately  lownstr*  in  . In  other  n tan  « n nr  ten  I 
lag*  • vher*  . : w . •'  rn  ewer  runoff  re  retained, 

infprov  • water  quality  through  treatment  plants  m .dure  years  —id- 
, ration  ■ ould  be  given  to  incorporating  bottom  d,s,harg*  rd.  '-. 

. ...  rvoir  . Storage  < n tributary  tr*  in  . that  , 

...  . , f,  r wat*  - ..  purj  es,  is  available  f r * * n 1 U 

. - M . on  a ".  or  Lak*  inape*  all  of  I Q »ahty.  I ' ' - ir&< 

could  alter  lake  levels  and  meet  With  a storm  ot  protect  pa  rt  u ilarlv 
during  the  , reation  season  owing  to  the  extensive  multiple  ,se  ot 

\ he  s < wat  < r I >d  ie  s . 

I i,.,|,n  reviewed  by  the  Coordinating 
[existing  storages  have  also  been  rtvi.w.o  uy 

,,  iiw  ir  r*,l,  in  low  flow  augmentation.  'he 

l. ••»*.»» ...  r7  .»■- 

„ ' II  lor  trinlinut.il.  n.lnin.  m 

” , 1 is  , onsidort.il  .in  .-qu.t.blr  amount  of  llow  as 

”^,r  ,|  „„s  I ...  . oiiiplislio.l  w.thoul  impairing  .hr  •*<-«« 

«.•»••« ».  -•«««•— • 

this  matter  may  be  found  tn  Appendix  U. 
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C HA  I'  n R VI 


SOLUTIONS 

Sec  'ion  1 ( oncept  oi  Analysis 

A nifnt.il  image  o:  ih«  Connect  .t  River  Basin  as  relates  to  solu- 
tion' of  an  array  of  different  needs  would  perfor.  e draw  heavily  upon 
the  re.  flit  legislation  and  partn  ilarly  since  I P6d  whuih  has  affected 

planning  ! it  • well  t taring  relates  to  the  Federal 

On ' vc  rnment , ■ nd  also  States.  Such  items  as  the  Appalachian  Region- 
al Development  Act  of  1 % a . th<  Land  md  Watt  r Conservation  Act  of 
1 0 5,  Tht  F ede ra  1 Water  Project  R e<  rea t ion  Art  of  1 9'o  , the  Water 
R e s u i : r i e Manning  Act  of  19*  0 , and  th>-  Public  Works  and  Economic 
! ' • • ' 1 1 r : : ' . •'  ' ‘ t 1 ' i a .■  e ; d •. . e . i Tong  emphasis  tow  a rd  region 

al  ievt  lopment  mo  those  opportunities  who  h may  be  available  to 
. rt  it*  nc  w on  ploymenf  or  to  alleviate  stiff t rings  Iron  substantial  or 
persistent  unemployment  or  underdevelopment.  Add  to  this  philoso- 
h y the  Water  Quality  Act  of  M*>5  who  h established  standards  and 
goals  to  be  part  ot  a preu  edure  wh* n by  we  would  restore  water  qual- 
ity in  America's  rivers. 

I he  Clean  Water  Restoration  Act  of  1 > '•  . presented  further  as- 
sist a n e for  : eve! opmg  • c-mp rehens iv<  water  quality  control  programs 
as  well  as  abatement  plans  lor  earn  ,s  river  basins.  ITie  introduction 

lent  of  • ■ n Ac t nd  the  W n icen  Rivers 

A a - a < il  a.-,  national  flood  msuram  t together  with  the  Kxe<  utive 
'rdi  r 1 1 e places  emphasis  on  land  us.  through  regulation  and  ad- 
ministrative policy  as  i means  of  redui  ing  damages. 

I he  ! ->t  ia  ry  Ac  » <>t  i tor.  an  itten  .-t  to  d-  velop  a ba  lan  •*  between 
tui  r<  nd  the  natural  beauty  of  the  nation's 

estuarine  a r • as,  i another  piece  of  legislation  of  tar  reac  hing  conse- 
quence. By  enacting  these  lav.  , c ongres?  lias  in  fa.'  broadened  the 
fiat. cmal  ' ‘ • lives  to  be  considered  in  planning  for  water  and  related 
land  r>  -our'  c development . In  k<  e;m  g with  this  program,  our  solu- 
tions have  been  broadened.  Iny  ar<  multiple -purpose  oriented  . No 
tong  r do  w<  c on  - . ut  olely  nation*]  jb  e lives  whic  h improve  the 
effu  lent  y rang*  r I g r > I • • ijiT.i  ! H : . ■ r . i t s i n i u r red  . Ob  | ee  t ive  s 

no  a i i u .t  ba  la  n - <•  b<  t vc  • • « n lull  consideration  of  development  and 
preservation  and  tin  well -la  my  ot  th<  people  . Iln  si  items  of  preser- 
vation have  been  br<  ■ • in  . to  n Inch  env  i ronmenta  1 quality.  We  now 


have,  therefore,  multiple  objectives  that  have  to  be  introduced  in  our 
investment  planning.  I hose  a r * he  result  ' : ■ f he  executive  and  conp  rrss  • 
lonal  guidance  that  ha-  developed,  particularly  o-  .-r  the  1 dM  ■ . 

1 he  Connecticut  Study  sought  to  identify  all  benefits  of  water  use  or 
uevelonments  and  to  measure  as  best  as  possible  those  benefits  and  costs 
to  be  derived  therefrom,  ini  luding  so-called  intangible  effects. 

In  th«  past  h ederal  a gen-  w anti  others  were  prm  ipally  concerned 
with  single-purpose,  separate  protect  planning.  And  manv  of  the  laws 
restricted  considerations  of  broader  aspei  ts  ot  the  uses  of  water  and  the 
assn,  .ate.:  problems.  However,  water  is  not  a divisible  resource.  Any- 
thing done  upstream  in  the  river  ba>in  for  one  purpose  n.ay  affect  the 
isefulness  downstream  for  other  purposes.  I he  comprehensive  plan- 
ning exerc  i s e therefor*  . requires  that  we  consider  the  effect  of  any  one 
activity  on  all  water  resour  es  and  r*  lated  land  uses.  Water  manage- 
ment ;»r*  blen  s , whether  r .dated  to  excesses  of  nature,  such  as  floods 
and  drought.  r to  man  made  conditions,  such  as  pollution,  or  to  com- 
petition lor  water  supplies  for  - dies,  industry,  and  recreation  are  of 
concern  to  th**  water  resource  planner. 

Studies  omi  .cnee  lirstly  t>y  performing  two  parallel  activities  re- 
ferenced as  supply  and  dmians  inalys-  s.  1 h«  supplies  ref*  r to  the  re- 
sou  re  e Itself  be  it  a r<  s*  rvoir  or  an  op.-n  stream,  or  a series  ot  open 
...  ■ ■ . . • ■ efei  ictual  need  ■ nbi 

either  negat--  *•  or  positive.  The  planner  is  concerned  with  reconciling 
needs  and  re  our-  «-s  , and  h*  does  this  through  * .cries  of  devices  which 
could  be  non- structural  :n  character  or  structural  in  character.  Struc- 
tural devw  <-s  are  most  commonly  understood  as  being  either  reservoirs, 
flood  walls  or  hannels.or  sewage  treatment  plants.  Ahereas  non- 
struc  tural  devices  may  take  the  form  of  legislative  constraints;  /.oning. 
taxation;  and  other  restrictions  which  limit  or  prohibit  full  use  acti- 
vities on  lands  . Those  structural  improvement  s whu  h have  regional 
s<  op*-  or  of  iffic  lent  magnitude  to  affect  more  than  .-nr  community 
have  considerable  Federal  i nt • rest.  Non  struitur.il  proposals  gener- 
ally are  bet t *■  r s uited  for  local  communities,  with  interest  isually  nar- 
row in  sc  ope  , as  well  as  the  effects  from  such  measures.  Most  States 
have  given  authority  to  the  local  community  as  regards  regulatory  con- 
trol of  land,  as  well  as  the  taxing  policy.  It  can  b*  seen,  therefore, 
the-  resources  whi  h are  fixed  can  be  regulated  in  several  ways,  h ither 
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to  effect  nu  rt  isc  < r to  redo*  <•  use.  i urther,  they  .in  be  modified  by 
the  introdu  • ior  of  st  r t ir.il  measure  s whi*  h iflul  provide  for  multiple- 
use  activities  by  reason  of  the  storage  of  excess  water  during  freshet 
periods  for  thosi  t.rres  in  t h * year  when  river  flows  are  greatly  reduced. 

As  par!  of  our  concept  of  analysis,  and  :n  keeping  with  established 
i riteria,  multiple  >b  <■-  rive-  have  been  utilized  in  the  ( onnecticut  Study 
pi  < lai  ng . rhi  i nultipli  1 ■ I e nami 

hr.  - no. " n'  i . . a 1 1 • t lonul  Efl  icier-  y an  i Regional  Development 

etar'y  t w b*  r red  if  the  Environ 

mental  Quality  ob  ei  tiv<  were  used  as  .»  principal  means  of  decision  mak- 
ing an  . :>lan  implementati*  n 1 he  si  nd  n .stly  costly  multiple  objec  - 
r iv  <•  was  that  of  Regional  >•  . i<  nment  whi*  I;  provides  the  area  in  question 
wu»h  the  m st  regionalized  b**ne!  its  . a-'ly,  National  Efficiency  was  the 
the  1 1 vc  e r ed  V he  r ea  moneta  ry  de  - 

v * e i • were  1 .gh*  m n"  ironmental  Quality  ob  e<  r ive  , the  non- 

moneta  ry  r.terac  ' r 1 ef  it  w r * tonne  to  I • high  and  the  non  - monetary 
nter.iv  1 1 * ■ r - . • r ' : ir.  > . b>-  iow  . My  this  we  mean  . the  effects 

ge ne  r y i . • • • i the  r ne ed  if  t he  r es  on  rce  fami  1 y . 

Non  r:  . .net  . rv  nt*  ra.  a 1 1 . • retort  means  that  \ ou  are  the  recipient  of 
.1  bene  who  h peri..-  intangible,  that  is  difficult  to  measure  by  rea- 
son oi  s o-  ei.ni  me.  * m sp*->  i need  for  some  other  resource  require- 
nvn*  . t r i .mably  .*  the  ,.-  non  n -n.-tary  benefits  an  high,  then  you 
wc  ilo  oi  l t<  thi  v.il  • :i  or  < * development.  Ihe  reverse  o?  this 

is  true,  r..  rnely  if  > ou  r r r.  : neiary  cost  - , prin*  ipally  opportunity 

■ osts  ass*  tia*ee  -wuti  y nr  :>•  - ect  an  high  you  would  tend  to  take  away 
from  the  value  jf  your  prou-ct  even  though  from  an  * ccnomn  noint  of 
view  it  might  \cry  well  be  justified. 

Studies  reveal  that  considering  Environmental  Quality  the  greatest 
be  nefi  al  interactions  w . .Id  be  obtained  bv  emphasizing  demands  in  six 
resource  ,«r*  as:  n-.m*  ly  , re.  rcation  fish  and  w . ldl  if  c , liquid  waste  d l s - 

tu  requirements . 

1’he  in  olen.i  ntation  of  ti  < . • six  ategories,  although  produc  ing  a high 
monetary  device  cost.  . . hr*  ght  forth  rather  high  non  monetary  in- 

teraction bene?  its  and  'ow  non  monetary  interaction  costs.  In  the  in- 
st  .re  .-  of  the  National  i.ffu  ienc  y obiective  , emphasis  was  given  to  tish 
fe , 1 od  < ontrol  vis  lal  and  « ultu ral  needs  , and  power  < ool 
ing  nee*.  . Obtaining  t;  * re  our.  * produced  the  lea  st  initial  cost  for 
th*  de->  ires  but  tonversely,  produced  the  least  non  - moneta  ry  interaction 
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;,,nci  !s.  In  V e instant  « of  t h < ■ Regional  Dev  lopnunt  <»  bj  <■  i 1 1 v e , although 
initially  th<  i osts  for  this  wert  less  than  Knv.r  mmental  Uuality,  greater 
benefits  could  hi  realized  in  effecting  the  economy  of  the  general  area 
•a  he  ri  the  pro.  t w a s to  be  located*  hour  resource  categories  were  e m - 
nhas.zed  .mb  r this  »b  > live,  namely  , n . re.it.on,  1 1 s h and  w i ldl  1 1 o, 

• r . . sual  and  lltu r.i . m-eus.  N<  n-n  cmetary  interaction 

enefits  v-  r > four:',  to  be  significant  but  not  as  high  as  the  Environmental 
’Duality  i.biectivo*  ( i.nvt  rs.  lv,  the  non-monetarv  interaction  costs  were 
1<  w e r. 


Of  • , t hre  > multiple  obje  lives  of  which  analysis  was  made  the 
i eg  MH.il  Devel  . pment  obje  ti\  e produced  the  last  mix  of  benefits  and 
os  t s a : tho  ;t  incurring  exiessivelv  large  initial  costs.  i he  Environ- 
■ . • n t <1 Oualit  . ob  • tiv  or  .do  « ri  thi  cre.it.  st  array  t benefits,  and  intan- 
g i b 1 1 b<  net  ,»s  but  Wild  in.  .r  ;.i  rg-  r outlays  un-sl  of  which  would  be 
assigned  to  lo.al  governments.  ' 1 1 1 : /a t ion  of  the  National  Efficiency  ob- 
, , t . affect*  1 non-  n on*  tar  . inter.!.  ' ■ n benefits  and  -foreclosed  some 
, r.  lS  ; ] • : • • ,.  nt.i  1 Uu.tl.t  ' • t while  difficult  to  evaluate  as  market 

val  ics,  ge-  *•  rated  tourisn  and  as  i subsidiary  effect  enhanced  economic 
conditions. 
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i ( tun  i single  and  Multiple  Purpose  Solutions 

I'here  ar>-  instance'  where  economies  can  be  effected  by  utilizing 
the  philos.  ohy  of  single  i irpt.s*  solutions.  As  an  example,  the  utili- 
zatioi  I rotecti*  vorl<  a 1 i 1 walls  or  flood  tee  or 

ha nn«  1 f f « ol v ing  pr ol  en  it  » articular 

( . i nt  i f net  It  w ll  by  reason  ol  its  t ha  racteristi*  s not  provide 
othe i * it  1 e realize  tructing  a reservoir 

■,vhu  h would  n.akt  nine.  < ssary  th*  flood  wall,  and  at  the  same  time, 
product  a body  of  watt  r that  ould  support  not  only  conservation  stor- 
ages for  fishery  onhan  i merit  but  also  provide  for  other  outdoor  pur- 
s jits  , I-  veil  .is  improve  the  visual  qualities  . a particular  landscape. 
In  audition  the  releases  of  watt  r from  su«  h an  impoundment  could  be 
ot  beneficial  effect  during  periods  of  low  flow  on  the  water  quality  of  a 
: „rt.<  liar  stream.  i he  multiple  purpose  reservoir  would  involve 
grt  iter  c osts  , initially  , but  would  pick  up  a larger  array  of  benefits  . 
Ihero  are  how*  ver,  instance  where  such  a reservoir  might  also  af- 
fi-c  t op:  ort  ;ntty  cost'  by  precluding  th*  us*  of  that  particular  stream 
for  s.  : i .«  other  values.  In  *he  selection  of  the  reservoirs  that  are 
numbers  c : t he  basin  plan,  consideration  was  given  to  the  opportunity 
o>'  produced  by  the  particular  project,  and  if  these  were  found  to  be 
1.  ^1.  if.  cc  t was  tb,  ndoned . Fhert  are  instances  where  single 

torages  cc  Id  be  utilized  and  in  fact,  may  be  the  best  means 
of  mt rod  ing  the  pro  e.  t because  higher  storages  might  very  well 
.iffc  t the  r eli  at'on  of  jpstream  properties.  In  such  cases,  the 
sing  1 1 ; r pc  < : rope  .1  ould  be  rc  • omniendec!  because  any  multiple 

purpc.se  jmt  would  incur  the  dislocation  of  other  entities  and  likely 

nacceptable.  rhe  erection  oi  sewage  tre.it- 
rmni  plant  are  fairl\  well  '■ : n gt  1 • p rpose  oriented  in  that  other  pur- 
poses generally  .innot  be  introdm  "i  at  the  site.  However,  the  im- 
• vei  ■ ■ : • . • • r«  . i • »f  th«  liquid  waste  cont rol , 

i multiple  purpose  n ’hut  hr>  iter  u < .->  can  be  made  of  the  recipient 
streams  . 

A g-  od  exanml*  of  th>  n i It  • pie  ourpose  solutions  is  available  when 
< ne  i onsid.  rs  th  ai  qu i . ti  f ' pen  span  , either  tor  the  preserva- 
tion of  open  pa  < or  for  i ei ui  i u use.  or  for  the  accomplishment 
ot  outdoor  r<  cr<  ctional  pursuit  . f.enerally  -uch  pieces  of  property 
ire  l*n  a t»-d  fo  river  b >1  < s 1 1 ! a re  useful,  rot  only  in  provid- 

ing th*  purpose.-  noted  but  in  keeping  additicm.il  growth,  either  com- 
mercial, re  idential  . r industrial  fr  in  introducing  itself  into  the 
flood  plain.  ( >n  tin  basis,  one  < .in  ••*•  that  there  are  multiple  pur- 
pose affects  to  conn  t rom  on  h an  open  spac  e program  in  accom- 
plishing the  control  ot  tut  : re  damage  areas. 
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■ > ■ expansion  un  a s ingle  - pu  rpos*  basis  requires  a larger 

, r . , • r , T r t r-  ■ • : r sites  to  m<  > t needs  and  would  soon  exhaust  the  land 
t . . !'  ; 1 cl  preclude  only  those  more  urgent  and  economical 

. -.el  ; t ‘.is.  In  the  instance  of  hydroelectric  power  storages,  a more 
. r<  i<  ini  pattern  would  make  possibli  multiple  use  concept  of 

...  th  w augmentation,  .ind  support  such  uses  as  fish  and  wildlife,  waste 
- ■ • • .,nd  c-  ding  needs.  Multiple -purpose  conside rations,  there- 

I ri  • si  : •.  . the  amounts  of  land  required  to  produce  an  end  result 
,i  ' i;  reduce  the  high  cost  of  going  it  alone.  In  providing  for  a 
wider  .s<  t!  a reservoir  site  because  of  larger  size,  added  flexibility  in 
p*  r.il  '.al  procedures  could  be  achieved. 

loner. illy,  multiple- purpose  developments  afford  us  a way  to  opti- 
::u/i  ir  n s mrces  of  w a t « r and  land  and  to  maximize  benefits  while  con- 
serving natural  resources.  Optimization  <f  benefits  is  occasioned  because 
1 lower  mit  costs  assigned  to  project  purposes  than  would  otherwise 
b>  ;■  i . , i red  to  support  any  s ingle  - purpose  proposal.  More  often  than  not, 

:-,  ilt  .nit  purpose  development  is  preferred  by  local  interests,  because, 
a broader  aspect  of  wants  and  desires  can  be  satisfied  and  thereby  effect 
a cc  ei  it  a bilit  y . 

Maximizing  total  benefits  through  inclusions  of  as  many  purposes  as 
. ssiid'  .i..  uruiluos  more  att  ruct : v*  total  benefit-cos'  ratios.  It 
should  be  done  wit!  care  because  in  some  instances  it  can  result  in  added 
i;.:,r  ns  and  relocations  of  local  facilities  and  therefore,  must  be  com- 

patible ■ ith  local  attribute  s and  desires.  I he  proper  analysis  of  all  alter- 
nat  \<  s affi  rds  tin  planner  his  bes'  guide.  In  viewing  these  alternatives 
rn  mil st  recognize  that  in  many  instances,  topographical  and  locational 
i n tors  could  limit  or  restrict  practical  alternatives.  For  example,  a 
part  n ular  stream  may  be  of  high  quality  but  of  insufficient  magnitude  to 
. fleet  any  sizeable  range  of  use.  Thus,  quality  without  volume  is  of  limited 
i ' ns <•  q lie nc  < as  moderate  flows  id  a lo w i r quality  ma  v . in  t h ; s instance,  pe r mi t 
greater  < than  lower  flows  ol  a high  quality. 

Multiple  -purpose  solutions  have  several  ramifications  whether  they 
.,  r • grudur.il  s . h as  reservoirs  . »>nt  rolling  high  or  low  t low  s , .>r  non- 
s t r ■ : i t ii  r a 1 s . < I,  ,i  s open  space,  th.it  an  meet  array  of  other  n<  rds.  A dd  to 
tti«  j,  tore  of  mult  iple  - purpose  tin  .t<  m ol  complementary  soi  ittons  and 
we  fine  an  ■ yen  tnor.  flexible  means  of  n .-eting  water  resource  require- 
ments. 
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Section  i - Complemenfary  Solutions 

Complementary  solutions  are  those  added  elements  which  complete 
a particular  needs  requirement.  For  example,  let  us  consider  tlood 
control  needs  and  the  control  of  future  damages.  Whereas  a particular 
reservoir  may  be  used  to  reduce  flood  stages  without  the  incorporation 
of  downstream  encroachment  lines,  or,  for  that  matter,  adequate  llood 
zoning  measures,  we  might  find  that  future  growth  could  negate  the  bene- 
fits that  would  come  bv  redue  ed  flood  stages.  Onlv  through  the  imple- 
mentation of  the  flood  management  program  would  we  then  have  a solu- 
tion to  the  control  of  flood  d. images.  In  such  a case  then,  the  mtroduc- 
t.on  of  flood  plain  management  would  be  classified  as  a complementary 
solution,  l-'lsewhere  in  this  report  flood  plain  management  has  been  noted 
as  an  alternative  means  of  ont  rolling  flood  damages.  In  instances  where 
local  support  is  lacking  for  protective  measures  of  other  types,  this  par- 
ticular means  should  be  pursued,  hut  it  is  recognized  that  by  means  of 
storage  of  flows,  we  are,  in  effect,  permitting  a wider  use  of  land  re- 
source by  m iking  possible  the  e-nhane  eni<  nt  of  lane)  whic  h would  other- 
wise be  inundated  or  have  to  lay  idle  fur  those  periods  when  inundation 
would  take  place.  Complementary  solutions  also  occur  ire  t hf  instance 
if  reservoirs  whether  they  be  large  or  small. 

The  larger  reservoir  ar  designed  for  major  irban  are-as  and  to 
,-tfec  t flood  stage  reductions  over  longer  distanc  .-s  . Whereas,  the1  small 
multiple-p  irpose  upstream  program  provides  a means  by  which  the  up- 
stream landowners  and  communities  an  obtain  protection  which  would 
not  be-  a fforded  by  the  larger  dam  designed  for  downstream  areas.  The 
programs  of  the  Corps  of  Engineers  and  the  Soil  Conservation  Service 
are  therefore  designed  to  con  plement  each  other  and  a good  example  of 
this  ease-  is  in  the*  Sugar  River  where  a 10- reservoir  , Public  Law  566 
watershed  plan  will  provuli  much  ne  eded  protec  tion  in  the  upper  part 
of  the  Saga  r River  and  n the-  lower  reaches  o!  the  Sugar  River  as  well 
as  th<  main  stem  of  the  l.onne  tie  ut  River  protection  is  afforded  by  the 
large  r multiple  -purpose  Claremont  Darn  and  Reservoir. 

( (implement  a ry  si  i .tiers  can  .Iso  be  effected  at  the  site  ot  a parti- 
, . 1 a r reservoir  by  the  .nstallatmn  of  hatc  heries  to  take  advantage  of  im- 
proved water  quality  disc  harges  from  a new  reservoir  or  the  cooler 
water  release?  . Then  too.  complementary  solutions  may  take  the  form 
of  a to  i r >■  aggressive  s*<  . ring  program  used  t e>  complement  native  s pecies 
in  a partic  ular  lat<e-  or  strt-an  . Complementary  solutions  can  be  em- 
W ployed  at  the  various  new  treatment  units  that  are  planned  initially  for 
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second*  ry  levels  of  t reatnient  , providing  for  8'  " removal  of  BOD.  The 
incorporation  of  additional  treatment  measures  in  the  future  will  likely 
r,.  reuse  removals  to  the  90'  range  and  such  additions  would  be  consid- 
ered as  complementary  to  the  waste  treatment  operation.  In  the  in- 
stance  of  low  flow  augmentation,  which  can  only  be  introduc  ed  for  Fed- 
eral consideration  after  adequate  levels  of  treatment,  the  added  low 
flow  is  . onsidered  as  a complementary  means  of  obtaining  a water  qua  - 
litv  obiecti  ve  . There  are  several  areas  in  the  basin  plan  where  comple- 
mentary solutions  have-  been  introduced  and  these  will  be  discussed  in 
the  following  Chapter. 
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A I.  I'l-.R  NA  II\'  K PLANS 
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ALTKRNA  I IV  F PISANS 
Section  1 - General 

One  of  the  more  important  provisions  of  established  policies  and 
standards  is  the  requirement  that  our  report  present  alternative  solu- 
tions, and  that  we  articulate  alternative  ways  of  meeting  goals  or  water 
resource  needs.  In  this  manner,  reviewing  authorities  and  the  Congress 
may  weigh  advantages  and  di  -ae vantages  as  brought  out  in  the  pro-  f,ss  of 
hearings,  as  well  as  provide  further  consideration  of  various  proposals. 

Alternatives  would  be  . onsider-  d from  the  standpoint  of  whether  the 
cost  of  departure  from  a strictly  optimum  economic  solution  is  justifiable 
in  order  to  accede  to  the  desires  of  the  people.  It  might  be  also  that  the 
solution  in  question  will  preserve  an  area  for  those  who  would  rather  en- 
ioy  scenery  than  to  see  additional  economic  progress.  Planning  must 
not  only  be  optimum,  but  must  demonstrate  alternatives  that  would  take 
into  at  count  the  views  of  others  who  may  obiecl  to  one  or  more  features 
of  the  plan  so  that  judgment  can  be  exercised  and  so  that  there  will  be  a 
realization  of  what  is  at  stake  if  alternative  nurses  of  action  are  taken. 

Consideration  of  alternatives  requires  that  we  define  the  nature  of 
the  alternative  as  to  its  ability  to  product  a given  end  produ»  t ano  that 
we  do  not  confuse  alternatives  with  options.  The  alternatives  may  dif- 
fer in  the  means  but  not  in  the  iegre<  of  -ati:  tying  particular  'wants  . A1 
ternatives  are  nothing  more  than  combinations  of  on-going  applied  means 
of  solving  problems,  or  application  of  new  tee  hniques  , or  the  changing  of 
social  desires . 

The  alternatives  chosen  in  the  Connecticut  Basin  Study  are  a mix 
of  actions  whi  h are  directed  to  the  five  generally  broad  program  areas 
of  Restoration,  Preservation,  ( onser  vation , Development , and  ’'filiza- 
t ion  of  water  and  related  land  resources.  Further,  one  or  more  alter- 
natives chosen  may  only  satisfy  one  or  two  of  the-  programs  noted,  k or 
example  , the  alternative  to  provide  open  space  could  satisfy  the  cate- 
gory area  of  preservation , and  simultaneously  encompass  new  develop- 
ments with  the  open  land  space  to  support  some  outdoor  rec  reational 
needs.  The  alternative  may  not  necessarily  provide-  for  the  utilization 
category  or  for  the  restoration  category.  In  resolving  a particular  re- 
source category  need  there  will  1 kely  he  within  the  alternatives  presented 
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a hi e- r a r < hy  of  1 e c < 1 s of  a c c ' m p 1 > s hi’-  • ■ nt , J :•  • 1 ipon  -he 

required  invrstnu-rit  I « clarify  this  point,  . 1 ~ trio  .ary  . ese  r - 

voir  may  very  well  prod  ice  sizable  flood  nt  i , he  • i ^ n its  r*ibu 
tary  basin,  as  well  as  effec  t major  flood  water  r • > * o. . *'w:***.  ream 

on  the  main  stem.  In  such  instances  it  w ild  be  n-  essar  / to  ab  late 
the  costs  and  benefits  involved  for  the  1-  • g'  imt  , as  against  those  in 
voiced  for  the  alternative  of  producing  e aerie  o!  ur  al  ••  r ts,  so 
as  to  distinguish  which  sol  ition  offers  the  ieut  gain.  on  - 1 lermg  all 
opportunity  costs  and  opportunity  benefit*  • 

Alternative  solutions  vary  consideral  ly  as  to  type,  r tribe r and 
nature,  and  depending  upon  the  resource  . ate-y-  ry . For  example,  pro- 
tec tion  f r om  iters  mi  hie  t tu  by  a ige  reser- 

voirs in  both  large  and  small  categc  ties  , or  by  local  protection  such  a* 
flood  walls;  levees;  aversion  anals  , deeper,  i b nd  w : -ning  channels 
and  pumping  plants.  It  the  non  structural  category  can  ; recent  or 
reduce  damages  by  use  >f  flood  plain  mai  ag--ment,  en<  < m passing  such 
items  as  flood  plain  zoning;  flood  proofing  flo  inf  .ranee;  or  legal 
constraints  sue  h as  restr  .<  t<  i taxation;  permanent  •.<  - ements  , and 
other  inhibiting  regulatory  controls  affecting  land  use.  A further  alter- 
native would  be  early  warning  measures  up  to  com:  .u*  e acuation  of 
flood  prone  areas  perhaps  .s  part  of  an  trban  redevelopment  project. 

Of  the  means  noted,  only  two  are  in  'he  non-  tru  tural  c ategory,  flood 
plain  management  and  earlv  warning  men  ires,  . arly  warning  meas- 
ures, in  addition  to  allowing  eva<  uation,  .ilsr  urov  de  the  ne  essary 
time-  to  organize  men  and  material  to  make-  local  protee  tion  c-ffe  live. 

In  the  insta  < of  vater  quality  and  pc  ,:ution  ibatement  programs, 
current  pra*  tice  s and  I-  * ieral  and  State  grant  • are  lire  ted  tc  control 
of  pollution  at  the  sourc  e and  generally  by  structural  rnCMSurps,  namely 
treatment  plants  i rodu.  ing  various  degrees  of  tr-.cmcn  1 1 >m  primary, 
secondary,  advanced . up  through  ertiary.  Alternate  e*  t<  this  type  of 
treatment  are-  diversion  of  waste  to  largc-r  re  :n-  having  greater  as- 
similativi-  c a pa  e 1 1 i *-  s . la  goon  i ng  of  waste,  i n - ’rear  aeration  or  < om 
plete  re-cycling  of  wastes  with  passible  recovery  as  re-source 

Other  possibilities  that  h vc  been  eons.  :<  re<  :m  ud-  te  hnolognal 
breakthroughs  , r<-u-..  <•<!  >r<-,hu  ion  . >r  plant  -butdo--.  , lax  measures, 
either  as  incentives  or  restrictions  which  are  non-*!  rue '-iral  mcharae  - 
ter  t an  be  used  te.  ultima'  ly  requ  re  the-  in . pi en ,ei. i«i t r -n  cf  some  strut  - 
' . ra  1 m charaite-r  device  :o  reconstitute-,  stop,  or  negate  pollution. 

1 la-  augmentation  of  flows,  made  possible  through  siorages,  as  well  as 
flow  regulation  requirt  structural  measure  -,  an-  is  .nsidered  a com- 
plementary tn<--es  r < t e.  balan-  ••  a uunel  water  quality  nnanage-n  <nt 
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program.  On  •his  basis  one  c.tn  see  that  there  are  > a Known  non- 
structural  devices  whic  h can  be  applied  m resolving  poll  t.cn  problems, 
at  least  at  this  time.  However,  dependable  forecast  of  natural  stream 
flow,  while  not  a solution  to  the  pollution  problem,  ..an  he  quite  useful 
as  a means  of  reducing  both  the  frequency  and  severity  of  pollution. 
Discharges  of  pollutants  an  be  timed  to  coin  de  with  higher  natural 
st  ream  discharge  rates  if  reliable  md  ace  .rat*  stream  flow  forecasts 
a re  available  . 

A sharp  contrast  is  evident  in  the  use  of  non-stru  tural  meas  ires  in 
meeting  outdoor  re.  reation  needs,  although  much  reliance  is  placed  on 
reservoir  utilization  in  meeting  boating  and  water  intact  demands.  For 
example,  an  open  space  ' or  scenic  river  taking  preserving  a scenic 
landscape  can,  at  the  same  time,  provide  ready  access  to  a stream  or 
body  of  water,  thereby  opening  the  door,  so  to  speak,  to  a host  of  other 
outdoor  recreation  opportunities.  Here  the  a quisition  of  lands  repre- 
sents the  major  ost  in  resolving  needs,  although  it  might  least  affect 
the  ecology  of  an  area,  such  programs  could  affect  long  term  growth, 
or  upset  capital  base  and  tax  structure  of  a community. 

In  summary,  alternatives  vary  in  number,  type,  and  application, 
and  what  is  good  for  on*-  area  may  not  suffi.  e for  another.  Further, 
there  is,  in  fact,  a hie  rarchy  of  per!,  rmanc  e levels  imong  alternativ*  - 
as  relates  to  degree  of  benefits  and  costs 
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Section  2 I’r  ect  Solution  by  Resource  Category 

Alternative  solut.one  have  been  onsidered  by  ‘he  Coordinating  Com- 
mittee in  the  following  eight  resource  groupings: 


1 . 

Water  Quality 

5 . 

Water  Supply 

Power 

b . 

Navigation 

3. 

Outdoor  Recreation 

7 . 

Watershed  Management 

4 . 

Fisheries 

8. 

and  i-  ros  on  Control 
Flood  Control 

Available  :r.  each  of  the  above  resource  groupings  are  the  foil  wing 
array  of  solutions: 

1 . Water  quality  needs  may  be  met  by  the  f < llow  :ng  :r.  *■  * ha  ■ ~ , all  -f 
which  are  struct  ; ra  1 except  for  items  lo  i , ( 7 1 , and  (8  . 

(1)  Treatment  up  through  tertiary  if  nec  essary. 

(2)  Diversion  (to  alternate  treatment  site-  and  to  larger 
streams  with  greater  ass  im  i la  t i v e c a pa  c 1 1 y . 

(3)  Dilution  (either  through  flow  regulation  or  flow  aug 
mentation) . 

(4)  Lagooning  of  waste. 

(5)  In-stream  aeration. 

(6)  Influence  plant  or  pollution  source  locations. 

( 7 1 Alter  production  processes  to  reduce  effluent  loading. 

(8)  < ontrol  of  streambank  littering  and  dumping  and  non  - 
point  sources  . 

(9)  Technological  breakthroughs. 

2.  Power  needs  may  be  met  by  various  combinations  of  the  follow- 
ing eight  methods.  Item  (8)  would  represent  a non- st  ructural  solution, 
and  item  (7)  would  be  largely  non  structural  insofar  as  the  Connecticut 
River  Basin  is  concerned. 

(1)  Hydro-conventional  type. 

(2)  Pump  storag<  (hydro  - generally  for  peaking). 
lil  PC'  gas  turbine  (generally  for  peaking). 

C 4 i Fossil-fuel  (generally  base  energvi. 

(5)  Nuclear  fuel  (generally  base  energy). 

(6 ) (  hemic  al  fuel  cell  (or  other  technological  innovation). 

(7)  Importing  power. 

(8)  Curtail  demand. 


5.  Outdoor  recreation  needs  c o'ii  be  met  by  the  lollowmg  of  which 
three  are  in  the  non-structural  category 

(1)  Reservoirs  (new  ami  dec  eh  :<  . ents  at  existing  water  bodies  I . 

(2)  Streams  and  rivers. 

(3.)  Land  oriented  pursuits  oriented  toward: 

A.  Forests  - Fed  era  • , State  and  private. 

B.  National  Recreation  Area  open  space  preservation 
through  a river  valley  concept. 

C.  Wild  and  Scenic  Ri\.-r  Areas  preservation  of 
natural  river  areas  for  recreational  pursuits 

(4l  Control  Outdoor  Re,  reation  part:  .pa*  ion. 

4.  Fisheries  enhancement  to  meet  needs  could  be  accomplished  by 
the  following  solutions: 

(ll  Intensification  of  habitat  managen  ent  . 

(2)  [expansion  of  fish  and  wildlue  husbandry  programs  and 
fac ilities  . 

(1)  Construction  of  facilities  *o  create  additional  lake  or 
stream  habitat  . 

. ....  . . • e s tor e o r improve  pro: 

tivi'y  of  existing  habitat . 

( c i Provisions  for  public  access  to  develop  full  use  oi  ex- 
isting and  newly  created  resour  ns. 

5.  Wat.-r  supply  (munu  ipal  and  industrial)  may  be  met  by  some- 
seven  methods  either  in  part  or  total,  of  whic  h items  (4  and  (7)  are  con- 
sidered to  be  non-structural. 

(ll  Reservoirs  - surface  supplies. 

(2)  Groundwater  - sub-surface  supplies. 

(i)  lie sa  1 in i /at ion  and  oth<  r technological  breakthroughs. 

(4’  Weather  modification. 

(Si  Diversion  from  other  sc  ire  es. 

1 1 i New  processes  sue  h a s re  c y ling  or  closed  systems. 

(7i  Control  demand  through  pricing  or  other  restrictions. 

e.  Navigation  - c omnier  tal  and  r*-c  r-  itional  boating  can  be  real- 
ized by  the  follow i ng  four  items,  .ill  ot  whic  h require  implementation  of 
a structural  devic  • . 

(ll  Other  modes  of  t ransportation . 


- 
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(2)  Channel  excavation  and  development  of  locks. 
ii)  Flow  augmentation  to  increase  draft. 

(41  Navigation  upon  existing  or  new  reservoir  areas. 

7.  Watershed  protection,  management  and  erosion  control  needs 
i an  be  met  by  the  following  non- struc  tural  items: 

(1)  Land  treatment  practices. 

(2)  Drainage  controls  to  effect  productivity  and  land  use. 

(3)  Vegetation  planting  and  management. 

4 Structural  ti  rracmg,  slope  excavation  and  stone  pro- 
tection to  control  erosion. 

(5  Technological  breakthroughs. 

(m  Regulatory  control  affecting  land  use. 

(7)  Public  Law  5bt>  projects. 

8.  Flood  control  needs  can  be  met  in  part  or  in  total  by  the  follow- 
ing measures,  of  which  items  (3)  and  (4)  are  considered  non- structural . 

(I  Flood  plain  management  including  zoning,  flood 
proofing  ancl  flood  insurance. 

(2)  Flood  storage  reservoirs  (large). 

(31  Flood  storage  reservoirs  (small). 

(4  i Local  protection  proiects. 

(5)  Fvacuation  of  areas  subject  to  flooding,  includ- 
ing early  warning  measures. 
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Resource  Gr.ni|'  1 W ater  Quality 


ien<  • liter  nat  h^ds  may  be  employed,  either 

singly  or  in  lombin.itu-n  t<  n • t.h<  .idtrr  fj  :al y needs  within  the 
basin.  The  bas  in  is  hyd  rologically  • ipiole  of  providing  additional  flow 
during  c r itic  ally  dry  per lod s to  in  i . • .va t e r quality.  Presently 
known  treatment  methods  re  • ..liable  o!  pi  o\  :ding  higher  than  8 
BOD  removals  . Also  method.-  - . h limn  Tg  .vast*-  disc  barges  • ith«  r 
by  recycling  .,r  .sing  other  met  bods  -..sposal,  lagooning  01  treated 
wastes,  piping  of  t re.,  fed  effl  .ent  s to  1 . rgt  r >tr..ims  and  instream  aera- 
tion tan  further  im  ri-ase  the1  basin's  effe.  *r-<  waste  assimilative  cap.i 
city.  Non  - structural  measures  in  the  forn  ai  r ess  changes 
and  selective  land  us<  ol. inning  and  .*<  ri.ng  an  a r*  .<  e waste  loads 

( 1 I Advanced  A' a- t e i r eat  men;  - I'reatmen!  rr.<  hods  yielding 
higher  removals  »f  poll  .t.tnts  than  is  aip.r'.-  • « on  .ary  treatment 

methods  have*  been  in  .t  .-••loprnc-nt  ■>.  y-  s i r my  re.  ent  years,  and.  there- 
fore, furi  sh  m additional  potential  to  meet  future  water  quality  d« 

These  newer  methods,  termed  ad  van  ••  ■;  w.i-te  treatment,  consist  of 
methods  whuh  are  , ith.c  r te  h.  • I g My  i ew  or  w > . :■  employ  dcier 
methods  in  a manner  r->t  usually  nr  -.  • ..  . • . : . ir.du  «•  : in  the  spec  tr  im  of 
advanced  waste  treatment  ::  ••!!>■,  . r>  • air  s«  pa  ration , absorption, 

electrodialysis,  i<  n exc  h.»ng«  .n<  no  r,  it  i<>n  , w 11  as  older  methods 

sue  has  coagulation,  sc--iui.rnt.it.  : m<:  nitration.  Advanced  waste- 
treatment  method  - are  c ;»abl«  -it  rnro-.  m-  •«  wide  range  of  constituent 
pollutants  me  lueing  r i>  n*  - , inorganic  Mr  - .nd  non  - biodegradable 

organic  material.  In  > dition  t«.  the  se  higher  ctfu  tern  :•  > of  removal , 

ad  vane  ed  tr  atim-nt  ■ tho  - ha.--  .-.  , t vatfag*  n • ? mc.st  <•:  the 

vann-'l  init  processes  m y b<  a : f : • • • 1 to  the  ,eccini:.iry  nut  proce  ss  on 
an  ’as-needed  ’ basis. 

l or  the-  immediate  tut-irc  it  s probable  that  . anted  treatment 
methods  would  be-  appi  ed  t<  si-  century  I rcau-i  effluents,  c.  i >nc  c- 1 va  hi  y , 
how  eve  r , present  on  vc  - ion  M : r.  . , • : spl  a ent-  rely  by 

some  form  of  advanc  e-  treatment.  In  tin  n -•  t , re  earth  anci  de- 
velopment are  i u r re  nt  1 y i:.  -.rot*  r*-  - • to  ■ t « t < rn-.itte  the  f c a s ibili ty  of 

going  from  primary  : r<  * s si-s  directly  • • • .-a need  processes 

utilizing  phv  s teal  lau  1 1 ti ; >■  t b<  ■ : . • h-  r e by  cm . : i 1 1 ng  the  sec  onda  ry 

treatment  phau-  > n : « f i • ■ . ng  < > v e r ill  • t n iiiiti.-  . 

Development-  , largely  supported  by  1 ; ul  grants,  have  been 

stimulated  by  realistic  <•  t.ei  ir.»  nt  vhtc  h have  demonstrated  new  and 
improved  t • • « hnic :i«  >t  pollution  ■ r,i  n l . Demonstrations  of  improved 

technology  currently  m pr  g r«  - - •*  t-<  aim*  : at  determining  from 

operational  • < a 1 e . i I 1 1 , . , n,  - • ia b 1 1 i t y a nd  the  costs 
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nf  a number  of  advance  : irr  >tmen*  or-*-  •••<-.  . • ! t serve  ib  i - ■ ’ i a 1 

operational  - seal*-  examples  !■  other  users  . •'  the  problems  result- 
ing from  pollution  contimn  to  grow  ..no  th  > • I •*.  :•  eness  i ew  meth- 

odt  arc  demonstrated,  the  bt  iart  inplo  at">r  uv  n ..  ma!  :•  es  and  in 
dust  ries  of  those  m <•  t ho1 : s wh irh  p r • i \ > cf-ss:  u •-  ■ , • -•  orrte  more 

c ommon . 

At  present,  tin  . < t <1  <d-  anc>d  treatment  rot'  so  i - relatively 
h i gh  a s i ompa  r • w i th  the  ' c - 1 f second  » t ■ t re  ) t : . en*  . in  general  terms, 

■ stm.atfs  indicate  that  th"  cost  of  advai . • n • rntmnt  would  be  on  the 
order  of  two  t.n.<  s the  aint  < ; secondary  treatin'  •>*  • !•  r <• . Future  refine- 
ment of  some  methods  and  to  - hnological  inno  . at  ions  may  aif*  c 1 cost  re- 
ductions . 

Investigation,  of  ibst  .:u*.c  proi  * -ses  and,  - -i  s nr-A  in  progress 
n-.a v reduce  costs.  1-  r example,  the  powdered  a,  • vat'd  arbon  process 
ould  conceivably  repla*  e both  coagulation  sed  : .entat .•  n an"  granular 
arbon  absorption  at  about  half  the  cost.  Other  fa<  tors  which  may  affect 
the  cost  of  advanced  waste  tre.  tr  ent  include  c hanger  :n  : iture  te  hnology . 
m- plant  changes-  in  th'  waste  source,  e 'h  r thro  jh  reduc  tions  in  organic 
i r hydraulic  waste  load  end  possible  net  cost  red  . t.  -ns  by  re-use  of 
portions  of  the  treated  w iste  for  water  supply  . 

(di  Diversion  - rh<  • rans]»  ■ rtation  of  < no  ry  treated  wastes  to  pr  r - 
tions  of  the  basin,  a ith  more  ability  to  as  - m i!at»  1 1 < treated  wastes,  was 
i on  side  red  as  a potential  method  of  improving  th,  quality  tn  tributary 
streams.  This  alternative  pr,  sen's  advantages  arid  disa-T  ant  ages  . Ad- 

■ antage  s are  th,  • *he  wastes  would  be  completely  r . i from  the  trib- 

ute ry  stream  and  further,  he  collection  ot  was*'  ■ fr  u:  a number  of 
-o.rces  could  effect  treatment  plant  saving-  through  economies  of  scale. 
Disadvantages  inc  luc<  the  preemption  of  the  ‘he  removed  water  »o 

:<  awn -tr  earn  water  ■<  r i possible  shock  I.  >a<  . he  a rea  where  the 

wa.-tes  are  finally  discharged,  and  < ost  allocation  when  one  piping  sy 
tern  is  utilized  by  a number  of  waste  produ,  > rs.  Analyses  of  the  Con- 
n • c t i it  River  indicate  that  th<  d -.c  harge  of  all  1 1 but  . \ wastes  nto  the 
main  stem  after  secondary  treatment  would  not  significantly  change  con- 
ditions whn  h < thi  rwise  exist. 

(1)  Dilution  - n.«  provision  of  additional  riv,  r flow  furnishes  one 
potential  by  which  protected  water  quality  conditions  mav  be  improved. 

It  wa-  not,  however.  <on.siri«  red  a .substitute  for  treatment  of  all  wastes 
>i,  at  least  the  secondary  level,  before  discharge  m the  river.  Addi- 
tional river  flows  can  be  made  available  through  'he  re  regulation  of 
• •/.is ting  -true  lures  or  by  tl  ••  provision  o!  additional  storage  at  existing 
or  potential  r,  servoir  it'  ,.  Augmentation  luring  periods  of  natural 
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low  *it r«  ■ n . • 1.  v to  n..i, . • 1 *-.  ox y gen  ic.  >•)  orovides  additional 

advantages  A nn  g 1 1 ■ • - s«*  ...vantages,, it  . I ar,'it  ion.t  l dilution  of  non  - 
degradable  < r ni.-.um  a ..  ■ - ate:  nutr.-  * s . in  rt  a rd  river  stages 

which  mav  r * : r .?j. j-r*  • «<  • net i ..  m- ! recreational  pursuits; 

3 higher  s ■fi  .ii; ; i ii  . it  n vim  i r : a v inh  ; hi t d • •:  • u . i ••  nta  1 aq  uatu  growth; 

4 i an  improve-  flow  a'.::.*  , at  ai  <t  i . ’ • n - 1 r ' • a i . ahons,  which  could 

more  reaeilv  assin  i it*  tn.iti  I i - » • r ega  re  le  s s c;l  unforeseen  loading 
i ondttion  s and  ;a  tt  *•  rn  • . *n  i . in  of  va  s?  e*  • n '.anating  f rnm  dif- 
fuse sour  ’ m tha:  t ■ a'-  nable  1 ,.!e  tion  at.  tn  itment. 

(4  Lag  oning  'A  • t > - ; h<  *<  n ;j<  ra  ry  rag*-  <f  secondare 

treated  wastes  'luring  nertr.ds  of  li  .v  river  ilow  w is  • meidered  as  a po- 
tential mi  'h-  i . .v  • ‘ • r < ..ii  .tv'  r.  ■ : ,1  , -'ll  ..pal  storage  of  wast*  » an 

be  a * com  pi  is  he  i by  sir  . t • i r « s • . h as  « a.r.  ai  ion  * , like  embankn  ept  , 

pe  rmanent  storage  at  or  the  newlv  , level Oped  table  devices.  ! he 

seasonal  storage  of  : r ■ t *•  .va  s 1 1 ■ : •.  • : disadvantage-  'in-: 

advantages.  Among  the  disadvantages  are  the  possible  removal  of  land 
f rom  tax  rolls  . i w.it-  r . pply  . «.-.•>  which  n.a--  or  incurred  by  ire 

i erupting  the  us«  o:  water  to  downstream  i.-er-  and  t hi  possible  aesthetic 

or  social  stigma  v.  hi  h may  b<  asso  a ted  with  th«  presence  of  a holding 
lagoon.  Among  fht  advantages  is  the  probability  of  a certain  amount  <>i 
additional  treatment  which  a mid  re  - ;lt  d ir. tig  the  holding  period.  1 .r- 

ther,  the  construction  ut  hi* l sing  basins  would  ha v«  a tendency  to  en- 
courage m • oiant  c hange  - which  would  mimmi/t  the  amount  of  waste- 
water and,  in  '..rn,  the  water  supply  required  ents.  Hi  lriing  lagoons 
and  the-  gradual  quality  improvement  of  th«  stored  water,  could  become 
j an  integral  part  of  water  n -use*  systems  by  certain  of  the  basin  s in- 

dustries . 

(5 1 In-stream  At  ration  - Additional  • \yg*-n  may  be  introduced  tt  a 
stream  by  the  installation  of  flouting  at  rat  ,rs  , dittused  air  devices  or 
post  aeration  of  waste  effluent.  Apple  ation-  of  these  devices  to  im- 
prove stream  quality  have  been  limited  and  generally  confined  to  situ- 
ations where  ana  •*  rob  1 1 conditions  w«  uld  otherwise  exist.  I he  quantity 
of  air  which  i an  be  tr.-.n  ferred  to  the  watt-i  is  afit  ted  bv  many  vari- 
ables in.  hiding  • 1 i the  efficiency  of  t h < (it  cue  to  t r a n s f e r oxygen; 

•d ) tempt  rat  ir-  of  the  wati  r:  i)  !i‘-  .lived  oxygen  deficit  of  the  stream. 

4)  waste  constituent-  in  the  water;  and  i the  desired  dissolved  oxygen 
level  the  dev  ; ar<  required  to  pr  ivi  It  . Research  is  in  progress  to 
I better  define  these  variables  and  the  effectivenes  cu  aerating  devic  es. 

Limit*  d Hi  ...  have  been  performed  to  date  which  reflect  the  re- 
lationship b«  tv.,  it  th<  s * ■ many  variable-  and  more  importantly  from  a 
planning  v i e w po i nt  , the  e«  onoin it  s of  1 1 is  a 1 * • r na 1 1 v i . In  August  1 b 
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Rutgers  I'niversdy  > mpletc  •!  t ;«■  m - ns l r.it i • n •••  .pp'  by 

th<-  i I'di  ral  Water  0'ialitv  Administration  ,r  i »■  St.***-  > .'»•*  tor «>•>  . 

I'he  results  ol  this  proiect,  or  . . ted  at  a i a >■ ■ ■ a i !<  ' ■ ' s •- 

eluded  that  in  i :«•»•«  nrr.'tion  •■.a-  a or.  >.  t a!  ::  r • - 1 n dis- 
solved oxygon  levels  in  i ream.  A c»  r.pa  j . --or.  ' n ■ nafvefc 

and  aeration  indicated  that  the  ost  of  aeraln  n a s appi  txr'.  atf.y  l1'" 
of  the  cost  of  <1  . .-am  • i treatment  . Another  acr.an’ug.  tc:  i stream 
i<  ration,  in  addition  to  cost,  is  the  relative  ise  < : installation  and 
portability  of  the  or...  . Aerators  thereof  r , ca;  • on  . tempo- 
rary basis  to  alleviate  cr.tieal  problem  area-;  vhilc  i • : .mi  t correc- 

tive me.  ■ art  s a r<  hemp  undertake  n. 

Although  the  ere  t 01  providing  aeration  appears  to  • r at*  econo- 
mic.il  advantage  tr  other  alternates,  aerat  ion  dm  s no  pr  ivide  end 
results  completely  otnparabl*.-  w th  oth«  r a Item  . < - s .«  ' as  treatment 

or  low  flow  augmentation,  t >>r  instance  aeration  ’ < r.  «t  -«ffec. » *he 

ent ratioi  leg!  . ind  non-  eg radable  pollutants  in  th<  ore:  . 

It  treats  the  symptom  rather  than  the  d.sease, 

.Stream  a er.it  ion  may  have  t s soc  i:  ted  » o is  wl.  • h .1  • intangible. 

I he  National  Recreation  Study  by  the  Bure,',  of  O t<n  or  k «•<  reation,  tor 
ins  tan  «• , ha  • recommended  that  a portion  cl  the  upper  1 ,1  e.  tic  ,t 
River  be  designated  as  a Seenic  River  ''nit . Th.  oresen.  ■ ..  aerating 
devices  in  such  an  area  could  create  an  ac.ver  • ae-'deti  t fleet.  Hie 
lo  .1 1 ion  of  aerating  unit s , in  ..  ret  s wher  near  « ns*  ant  sur  retl'an*  e is 
impracticable,  ould  present  a safety  hazard  to  inqufng  youngsters. 

At  ration,  in  comparison  with  treatment  at  the  soure  e,  would  present 
. ::: . 1 n 1 st  rat  ve  problems.  I'he  un  urrem  ■■  of  .1  v.  ter  rjuai  Rv  problem 
often  occur.-  many  miles  downstream  ol  tin  introduction  ‘ vast*  a no 
.1  1 ritual  point  in  a -dream  ould  be  the  net  r : 1 1 of  w -ves  ironi  a 

number  of  source  . Also,  if  aerators  a re  d on  a ten  porary  basis 
in  lieu  of  required  measures,  a.limnistrat  • . ontrol  . • necessary  to 
insure  th<  ir  use  will  not  work  to  delay  the  permanent  installation. 
Provisions  lor  aeration,  therefore,  <.  ould  r«  'uire  th.  develop!  >t.\  of 
inter  municipal  agreements  for  the  c oope  rati  > r » • - * • i .t  m.  0!  v ost 
apportionment;  or  new  State,  Interstate  01  1 ede  r uthentu-s  for 
partn  1 pat  inn  anti  assistance. 

| 

' 1 Otlu  r Alternatives  - Although  not  structural  in  n.  .re,  addi 
tional  alternative-  e.i  t to  aid  i«.  prov.dir.g.  adequate  v it*  * ! : : y . 

[la  ually,  mo  h alternat  . e s involve  rnanagenieui  ,tnd  operational 
modil  i<  ations  of  those  factors  affecting  water  quality  Incentives 
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and  regulations  . for  nstan.  . an  **n>  < r • c <•  ; 
_ recovei 

practices  that  substant  ia  1 1 v reuirc  H* 
wastes  . 


< d e s i gn  1 1 p r i sent  plant 
measure*  . and  lanrl  use 
and  th<  effect  of  discharged 


Further,  zoning  measur*  s oul  1 t*  1/  • hannc  . future  industrial 

activity  to  areas  >f  th<  basin  whu  h ■ < ild  r r>-  readily  assimilate  treated 
wastes.  Allied  to  the  sih  '-i*  of  /•  nng  is  tie  Ft*  r native  of  imposing  re- 
strictions on  the  quant ity  of  wastes  n i s < h.a  r ged  1 1 rough  t u rtailment  or 
modifications  in  produ  tion . Lastly,  sue  >al  ana  * onornic  pressures  t • n 
prec  ipitate  research  leading  to  technological  breakthroughs  in  either 
the  manner  in  which  our  wastes  ar-  iltin  itely  disposed  of  or  in  the  fa 
tors  affecting  the  quantity  of  wastes  produced. 


Summary  of  Alternatives  - in  considering  alternatives,  recognition 
must  be  made  that  no  two  are  truly  aliki  since  they  each  produce  a dif- 
ferent net  effect  on  the  water  resources  and  may  influence  options  that 
will  be  available  for  future  development  and  ise.  f.ach  alternate,  thus, 
has  a series  of  environmental,  economic,  and  social  advantages  or  dis- 
advantages whicl  should  be  considered.  Assuming  unchanged  hydrologi- 
cal conditions,  there  arc  a senes  of  alternatives  which  are  practical  le 
from  an  engineering  viewpoint.  I or  comparative  purposes,  the  costs 
and  some  of  the  more  apparent  advantages  and  disadvantages  associated 
with  the  alternatives  considered  . re  carried  in  Appendix  D. 


The  estimated  cost  of  secondary  wastes  iter  treatment  plant  con- 
struction to  resolve  first  priority  water  quality  problems  thre  -gh  108( 
is  shown  in  Figure  VIII- l on  page  VIII- 
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K e s our i «•  Ci r , . ■ . < 

rhtTf  art*  iiv  • • f vp*  .f  g i'h  • : • >.»  i.  i in!  i irri  ntl) 

being  ; s ed  ir;  jv<  g ■ tr  a!  jiov  • r •••  < " 1 n*  ■ .1.  the  (.  . ane  * i 

ut  i . <t  111-  r.  , 1:  n o'  hi' t vay-  -o  •u.la.ii.e  1 • 1 supply 

vvm  onirim  • n It  tu-  es  g J r • . 1 ..  of  ♦ ! • ri  1 * hoo  » - 

load  i tin  1 u« * • on .•  n * .1  'ur«l . •’  -iprae.t.'  al  to  attemp 

to  meet  all  pr>  .v  1 . < Is  • .tb  ant  liidiw  .al  r • .»•  r n structural 

: .-1  hod  , •• . < ,■■■•  '!•.'•  ••  •.  • ■ • • 

base  load  need.1-.  I'h«*  ; ••  r c •>mp]  • v ,r:  t i .►  ( . t.ii*-*  t ••  it  1.1  sir  Kt'iro: 

so  that  ha  si  t ne  rye.  re  . en  « nt?  j r«  pr  .1:  • ->artia.l , by  1 onvrn'  irttai 

hyti  roele.  t ri.  .■  ■!  \ ...'  mostly  b them..-  plant.-  . I he  !■  -s.l 

plants  if'  : ■ rt  1 r:  now,  by  no  .<  * r • r .u:d  tn  : .•  .re  years 

the  older  tossil  fw  1 on  . probr  oly  w ill  >•  repla  • >■  ■ 1.  :a  . • >.«  rt  v ’h 
n : 1 lea  r ei.erg  ba  s ■ : • . • plants  . 

I he  it.’  vnt  tonal  hydreele.  t ric  . a pa  b 1 1 it  i*.s  > the  < . e r . 1 1 . .u  ■ 

4 7 pen  '-nt  tiev<  I«.p«  <| , 1 1 • it  ilisred  largely  for  p*  ..  k • • te  r g y r>-  , u tre  - 

■ ■ ntly  major  ] vet  • und 

fonstruct  ion  in  the  basin,  an  others  a ben  < t'.  . 1 > • ■ . i : :b  ten*  ,«  s 

lost  by  moving  w .m.  :n*<-  tpp«  r ; ,nd  =e  r ♦-* »t r : peak.ng  energy 

is  economic  ally  t'r.i  t • «.  , because  1 .v  1 ' ; t t t- ik  en<  rgy  is  used 
for  pot:,  ping  and  high-value  on  peal  energy  Is  1 'T.  . 

(i<i.i  *'.rhi:  e uiits  are  .ul.'/ed  print  pal  I y tor  ho . •••  rtn  p«  iking 
and  for  cn.t  rgen  v purposes . I hetr  -elativel  .ir  , t'lV'inn  ind 

11  nti  n. itue  fists  i:i.l  1 t her  net.  on.!  11  al  . 1 r • to.  iv.urt  than  a 

few  hours  per  week. 

Hope!  illy  , m t 1 1 r • v a - , t he  rt  \ . 11  In  breai  -hr.  ugh-  111  some  new 
technologies  -uch  a > I -Ti  ic  il  tuel-cells,  Mllli,  or  isi  breeder  nuclear 
reac  tors  , but  1 1-..  ha  1 . ■ tiot  yet  b«"*n  snf : : . iently  . ri ■■  t - t r tally 

affect  the  power  .supplies  for  the  l'itv  targtt  year. 

Importing  pow  • t from  oe’.-.ide  a ru.i .-  is  fi  1 ibl-  b'o  ■ ould  be  more 
< •.  pens  1 v •.  ir:'.'  .vu  . 1 ■ . depri  * lot  1 muii  1:  alitie  nd  ”!  miu  ! 

needed  t x r<  enue  ' 1'  .via.  bt  be  derived  irom  in  ''..-in  . evelopments . 

Power  plant  lia  v«  1 < • . been  1 unside  red  ' 011  i . mi  v .•  --set . be  ause  . 

in  addition  to  :*  : <• . t -i'll  s , they  provide  ••  rei.  t . . < ■ w 1 11  paid  and 

coiiiiu'tnity  iiandrci  g :p  of  managenient  and  o;.«- 1 atin,’  ; ersonnel.  Lvn 
viromr.ental  prnblen  <.s-<k  iated  with  olde r plant:  ire  now  be  ing  over 

• otne  • it  h improve. : ■ n : • ire  lad*  better  1 ope  ;•  .eg  t.inlities 

and  tin  in  - si  env  1 ronnv  iV 1 . r ■ * * ■ it  on  ec'pii  mient  that  < . ! otology  p<  r - 

out  • . .i'w  1.1  iliti'  , get  1 rally  ini  ! id  e rt  1 it  .lion  . ; hi  rt  unit  ies  and  other 

■ ’iii. n. unity  a - it-.  In  - pile  of  these  id  van  ta  ge  t mm  ! • ••  .1 1 generation 


however,  the  import  alternative  ha^  been  found  e-urable  for  a 
limited  portion  of  the  needs  daring  the  latte  r part  of  the  study  period. 

The  alternative  of  curtailing  electric  pun  i"  ise  was  ionsidered 
and  reiected  by  the  Committee  on  the  grounds  that  it  was  not  a reason- 
able alternative  to  meeting  the  treas  power  needs.  While  the  Committee 
agrees  that  some  waste!  il  use  of  electri  ity  . such  as  leaving  unused 
lights  burning,  could  be  avoided,  it  also  recognizes  that  uses  that  could 
be  eliminated  do  not  is  ually  occur  at  the  time  of  system  peak,  and  so 
are  generally  a cons  imer  oncern.  but  not  a public  problem  related 
to  the  adequacy,  reliability  or  economy  of  power  supply.  Anyway,  the 
so-called  unnecessary  uses  constitute1  such  a small  portion  of  total  um- 
sumption  that  they  are  not  a significant  fat  tor  in  planning  for  facilities 
to  meet  future  m t ds.  Tin-  Commits  e also  believes  that  voluntary  slow- 
down of  the  economy  merely  to  limit  energy  consumption  runs  contrary 
to  the  basic  premises  lpon  which  the  study  is  based  - premises  that 
presume  that  available  resourc.  es  will  be  conserved  and  used  in  a way 
that  will  provide  optimum  benefits,  including  those  from  power  that  tin- 
public  majority  want  . iJ<  pulation  growth  . irtailment  may  provide  some 
long-range  opportunity  for  stabilizing  load  growth,  but  the  effects  of 
sue  h a program  would  not  be  felt  for  at  least  twenty  years.  The 
youngsters  who  will  create  the  new  families  and  new  demands  of  the 
70  s and  80  - are  already  here.  Basically,  therefore,  the  C ommittee 
see s no  r>  al  altc  rnative  to  providing  the1  c.ipac  ity  nei  essary  to  meet 
pro  e. ted  needs . 
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Resource  Group  " 1 Outd-  or  Re  reuti-.n 

Outdoor  r<  r -in  "'.port  nities  - in  • « tr  mi  in  the  greater  uti- 
lization at  exi-** seroir  , r.gardlo*-.  . nt  .r  ownership;  the 

- on  st  rut ■ t ion  >:  no -a  rest-  u r irpr-  - n - i.i  to  w.itcr  quality  A-hich 

will  rest  n srr<  ' 1 ■ purchase  of  land 

<is  part  of  a s --no  or  r<  . e.itioh  orogran  'o  nm  main  aesthetic  qua- 
lity . The  pur  ha  s '•  oi  additional  lands  - a par-  if  National  Fores'*,  ae 
w ell  as  impr<  r i : t-n! 

of  a new  National  Rec  re-ttion  Area  , and  tin  ••  t bli  ihtnent  of  wild  and 

- i enn.  river  area  . are  all  directed  tow  • ru  1 and  ultural  needs, 

rhe  i ontrol  of  --itdot  - re  re. it  ion  part  it  ■ ■ ■ ' -n  ther  through  pricing 

or  restric  ted  access  is  r w being  utilire-1  in  ensit-.ve  natural  areas 
when  over  - u-  e would  destroy  the  ml«  gritv  of  the  resource  . 

Anoth-  r possibility  could  be  the  curtailment  of  pa  rti i ipation  in 
re.  re.ition  p . r s nts.  However,  this  la  "ter  * hniq  . < was  no  consid- 
ered to  be  in  < or.sonan<  e with  the  basic  goal  of  the  so  v,  that  is, 
to  formulate  a plan  to  meet  basin  needs,  bit  i*  i a concern  that  be- 
comes most  obvio.s  at  *he  re  re.ition  fa.  ll.ty.  ' ncontrolled  use  can 
d<  - ; roy  a re.  re  at  ion  area,  be  it  an  irban  para  or  virgin  forest.  Re  - 
our.  i management  must  respond  to  existing  anci  pro;e  ted  recrea- 
tion participation  but  it  . .nnot  do  so  in  a way  that  eopardizes  the  in- 
tegrity of  'he  rec  r eat  ion  area  . Recreation  fa  ilitie nsst  be  operated 
on  a sustained  yield  basis. 

The  tudy  considered  the  socio-economic  ane  environmental 
cha  rae'en  tic  s of  tin-  basin  in  developing  estiu.  t’.-s  ..f  -ec  r eat  ion  needs. 
Th<  -<■  estimates  were  used  is  g lideline  in  developing  the  rec  reation 
plan  for  the  basin.  Jdffort  s w>rr  made  to  satisfy  these  estimates  while 
-till  maintaining  'he  quality  of  the  environment.  I.m  . in  the  north- 
ern portion  of  the  basin  where  pressures  are  low.  st  und  resources 
most  abundant,  th  * - recommended  plan  does  not  meet  the  water  surface 
needs  . The  recommendations  for  land  acquisition  r preservation 
were  made  to  insure  that  those  areas  of  significant  environmental  value 
are  not  lost  to  the  pressures  of  growth,  and  ar<-  made  available  to  the 
public  . 

In  the  eli  . (tort  of  new  wati  r bodies,  all  existing  water -oriented 
tai  1 1 i 1 1 • ■ s wer*  > aluatecl  to  determine  t h * -r  • resent  and  potentially 
develop. i b 1 1 ■ upubil'ty  to  meet  r»u  reation  no.  .1-  . Alt.  rwards  an 
. valuation  va  made  of  all  potential  -ite.s  under  i ons  id*- rat  ion  for 
new  reservoir  i onst  ruction.  R>-  ilt  of  this  e\.  uluation  were  inte- 
grated with  ■.alu.s  for  other  r . soar.  . . s i s . in  f.  rnm  lat  ing  the  scale 

of  development  of  multiple  purpo  . reservoirs.  Particularly  in  the 
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■ , r t 1 i'  r : pi  • r 1 1 1 i ' I tic  .1  iii , r'snM."irs  .'iti'  tot  located  initially 

t.  sntisk  > ri  1 r*  . vt  i • i «•«  i.  I.uv  ••  v*  r , alte  r ■ 1 • • < t>o»<  "1  i site , be- 
. ,nse  ■ •!  tt  cr  « on  side  rations,  t • .•  • itr  v..is  ex. in  ir.ed  to  • ’pturnze 

a v ,i  l l.it  ■ ! r rev  i r i os. 

I • it  ' ’ in , pub  I i ess  to  water  coursi  is  low. 

! ■ pj«-  t. it  n ' ■ t'  t>  »•  Co.-  i.ci  tii  it  Ri r r National  Ro  r-  it  ion  Arr.i 
St  i.i d\  ro  " ■ e l.i  1 1 "i  s i .ti1 . i o,i  ke  s igi.ifu  ii:i  t in  pnc  t on  t : e problem 
, i ti  o lack  of  pub  lit  ,,  , css  o t .•  : a in  xteo  . The  present  outdoor 
r«  < re  1 1 1 • i stippl  1 1 the  i>  i sin  •'  ill  i • .t  .tr<  on  n.odate  estimated  future 
de  • a ■ d.  Mai  . a ltern.itiv*  s exist  mu  1 individual! . offered  problems 
t re.  re.itio  pportui.it..  However,  ul  through  planned  and  eourdi- 
!.  tted  elf'  rts  • i : a;  opti  . • re.  reatioi  program  for  t:  e ti.isin  be  pre- 

pa  red,  blf.de  C tip-t’  ••  r pra<  to  able  alternatives. 

I : t : a 1 , . e r po  r 1 1 ■ ’ -f  the  basic.  the  developed  Urban  areas 

char-M.te  ristii  ill  establish  tie  tempo  of  land-use  and  charge.  Open 
space  aroutid  s a!  ■ i tie  s as  Springfield,  Massachusetts  and  Hartford, 
Con nec ticut  is  1 ' p r<  ' • rea  for  ce r tain  low  in- 

• ■ ••  r-  ' it  r ibit  it  ts.  While  this  stud',  did  not  itt<  pt  ' le- 
fit.o,  u.  tl . re,  or  ro  on  met  d ■ ourscs  of  a<  tioi  for  i rba?  recreation 
pr  bleu 'is,  it  coul  i ■ ,t  pass  without  rucogni  zing  then  . Water  re- 
sour«  es  with  r i • c rea  t i on  pote:  tial  ll  or  oar  urban  • te  rs  are  ar  . a- 
lc/.ed  ai  d appropriate  rec  u endatioe  » ar>  made  to  provide  addi- 
tioi  il  rec  reatioi  opportui  ities  for  the  irbai  populatioi  of  the  basin. 

One  u ii  r • o;  side  red  alteri  .itive  which  was  not  recon  mended 
for  1 u»8<  actio:  is  full  use  of  water  supply  reservoirs.  The  Commit- 
tee doe.-  r*  .gni/.e  the  impact  that  s . h use  would  have  in  meeting 
ro,  rentin',  needs,  as  noted  u.  Sect  ini  V,  Table  21,  Appendix  K,  and 

reel  m.u  end<  d ti  it  futuri  'let  iled  studies  be  mitl  ited  to  deter- 
•i  ine  the'  ran . i fi*  atiuns  of  con. ad-  iso  of  waters  at  existing  water  sup- 
ple reservoirs. 

It  \.  ould  no  mi  ise  to  attempt  to  meet  the  needs  presented  b\ 
itili/ii  c individual!',  an.  of  the  u\  tilable  methods  outlined.  The 
Can.!  i c- ti*  t (jjnrd.Hi  'ting  Committee  I as  recoin  mended  a balance 
of  p r 1 crau  s with  eu  pi  isis  give  to  la'  d oriei  ted  elements  requir- 
ing . i c . u ..sitions  either  thrum  h foe  . ■ r easement.  The  improvements 
gaiia  d iron  an  effec  tive  water  q unlit  restoration  program  will  make 
possible  us'  f « e rtuin  stre.-m  s previousl , foreclosed. 
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Ke.mur.  c .if  ip  «i  FisJ'  and  U ildlife  A 1 1 « • v a fives 

Alter:  .ttives  wit!:  respect  to  meeting  future  demands  related  to 
:is!.  i:.d  Wildlife  resources  - demand.-  fur  m re.i  tioi.a  I ipp.  .rt unity , 
fuod  s ipplies,  r industrial  pr«d  ;«  * * - ••  <v  first  '.*•  t lassified  in 
tern  s ot  eener.il  .ipprn.'ti  h<s  t < > tin  problems  ui  insufficient  supply  , 

.is  1 ul  lows : 

. i . Intel  sifii  it*  ••  f 1 : .it.it  inagem.ent. 

b.  Expansion  of  fish  <uul  wildlife  husbandry  programs  and 
f.u  ilitics. 

i . Construe  tior  of  f.u  iiitu's  to  « rente  addition  il  ike  or 
stream  habitat. 

1.  C a t r c ! of  v . : 1 1 v quality  t<  restore  r m pn  \ e pr-'l.i  - 
tivity  f existing  1 . ■ i > i t . • t . 

e.  1'rovisions  for  public  <u  i css  to  de  velop  full  use  of  exist- 
ing and  ncv.lv  created  resourc  i s. 

Investigation  of  fish  . i r d v ildlife  problems  w i th ir.  the  Conne<  tic  it 
Comprehensive  Study  cot: side  red  all  of  the  move  n e.tsurcs  and  found 
th  't  e.ch  v.  as  r i • < ess  a r , to  v.i  rving  degrees,  in  form  dating  tha-  rec- 
ommended plan.  An  analysis  of  each  type  of  solution  can  be  found 
lii  Appendix  G - Fi.-n  and  Wildlife  Resources.  However,  a brief  s ;n  - 
rn. try  of  the  font  Ration  process  is  contained  in  this  section. 

For  t ich  of  the  listed  alte  rn.iti  ves,  the  re  are  .team  several  ilter- 
, - • er  is  to  tin  cans  or  Measures  to  be  tsed  or  the  partic- 

..  : pri  • ’■  ; ire  selected  t.  a*  hit  v<  cert  • l.  The  ot  ■ ing  pro- 

gram: of  the  states  and  the  federal  governments  will  apply  each  of 
th*  <■  ii  varying  degrees  v it!  the  passage  id  time.  The  effect  of  these 
programs  in  increasing  capability  for  meeting  : tui  le- 
• o- ' - into  ac  count  in  dote  rm  in  ing  tin  • -that  s - 

the  unsatisfied  den.  mils  - in t Lcip.it*  1 by  the  . ••  ■ is  1 'HI  and  in  s ib- 

s i rpi<  r . I years. 

Insofar  as  formulation  of  t plan  for  meeting  these  needs  is  con- 
cerned, alternative  : exist  primarily  in  choice  of  lac  ilitics  to  * reate 
additional  lake  or  stream  habit  a r to  improve  existing  lmbit.it  through 
impounding  Waters  and  scheduling  rt  li  ases  water  in  storage.  Re- 
daction ii  magnitude  and  duration  of  floods  throws'!  reservoir  con- 
traction can  also  contrio  it i'  to  i ' 1 1 r . • d n sou r<  c s 1 1 d opportuni- 
ties for  ree  r < ' 1 1 1 • i . . 1 1 use. 
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1 '.<•  i itf  ri.ati  vt-  s i i ■ t fish  and  wildlife  prusc  rvuti  <n  n.d  de- 
velopment «•  r«  i onsidert-'l  earlv  in  thr  pi, in  for”  ilation  profess 
when  live  r 40(  reservoir  sites  .>n  whirl-,  data  were  ,1  v,i  1 l.ible  from 
thr  Corps  of  Ent.ii.rr  rs  .itvl  l>epa  rtnimt  of  Agric  ilt'irr  were  ap- 
praised by  fish  and  wildlife  interests  in  self,  tine  thr  8S  sites  used 
m formulating  the  fish  u ! wildlife  plan.  Tin  elements  of  that  plan 
were  incorporated  essentially  in  their  entirety  into  the  Basin  plan 
is  fm  1 1 1 v ulopted  hv  the  Coordinating  < b.mn  ittc  . 

There  are,  of  ourse,  ::  mv  additional  facilities  making  up  the 
Basin  plan  - 2(  < rescr-.  a rs  for  exampl*  as  rnparrdt<  the  4s  sites 
comprising  the  storage  and  control  aspects  of  the  fish  and  wildlife 
plan.  Any  benefits  irism  • fro:,  the  fish  md  wildlife  ispei  ts  f the 
additional  124  facilities  are  largely  offset  by  losses  of  habitat  and 
:se  vhich  would  ,ic  .el  par;  .-  their  constru.  tion.  This  is  evident  fruii 
the  fact  that  the  fish,  anil  • ildlife  plan  with  its  8s  sites  would  meet 
■44.2  pe  r ce  1 1 1 o f a i:  t ic  l pr  t<  - d 1 1 ‘ 8 ( needs;  the  2 f 1 4 fa , i 1 i tie  s in  thr  Busin 
plan  (which  includes  practically  til  of  the  above  mentioned  84)  -..  ill 
meet  84.8  percent  of  those  needs. 

r ilternatives  which  might  warrant  : t sid- 

eration,  therefore,  mild  be  possible  substitution  of  some  of  the 
fa i ilitie not  among  the  additional  124  selected  for  meeting  reeds 
ther  tl  : ; - re]  ••  It  fish  md  wildlife  for  those  that  were  se- 
lected, ii  an  effort  to  accomplish  these  othe r ti  itl  rt  it- 

er development  and  less  loss  t<  tish  and  wildlife  resour>  es  and  their 
uses. 
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Ilii  study  found  that  on  i »«  'al  basts  then  .« re  abundant  water  re- 
soune  supplies  , both  gn  md  and  :•  jrtru-i*,  to  meet  all  foreseeable 
needs  of  the  Connecticut  River  Basin.  Th»  re  are,  however,  areas  of 
-hortagrs  w h i h could  be  met  by  new  :ee-.i  |.:mnts  and/or  inter -has  in 
aversions.  A number  oi  different  methods  of  satisfying  water  supply 
demand  were  considered  and  includt  the  following: 

1.  Curtailment  of  demand  through  pricing  or  other  restru 
t to  n s . 

1.  De sal ini/ation  and  other  technologieal  breakthroughs, 
i . New  processes  such  as  re-cycling  or  closed  systems, 
i . Weather  modification. 

Groundwater  s ib  surface  supplied, 
t . Reservoirs  - surface  supplies. 

7.  Diversion  from  other  sources. 

in  v<  tigs’  on  of  ea  < h method  varied  in  depth  depending  upon  its  ap- 
ple ability  to  the  Connecticut  Hu-in  Study.  Controlling  demand  through 

■ r u . :i  g or  other  r c t r . < to  r .cw  < on  s id  e red  and  may  in  ■ f ea  s i bl  e in 

meetmj  ei  beyond  year  I 180.  However,  an  education  program 

w<  ;lu  first  be  nt  . essary  to  instruct  the  public  and  industry  on  how  to 

■ onserve  water  . ( .rrently,  water  supply  costs  are  relatively  low 

when  compared  With  other  needs  of  industry  or  th<  public  . Substan- 
tial m'  reases  would  be  nee-  -wry  i j « ■ i > re  any  apprec  table  demand  re- 
<:u  t lot  i mid  be  expected.  F irt.her,  t h • r.  are  soc  lal  problems  that 
can  be  created  by  a prii  ing  policy,  as  it  would  hit  hardest  those  seg- 
ment of  the  public  which  can  least  afford  to  pay.  I-  : r these  reasons 
,i  . 1 1 . ' n.t  1 studies  are  t onsidered  ru  e - sa  r . before  this  technique  is 
employed . 

Cons  id  e ration  was  given  t<  the  role  «.t  alini/  * . • i . » ' • .cater, 

re  ' yi  1 .r.g  , and  weather  mollification.  I he  ipph.  a » !•  I m.w 

t ion  [iroie.se-  ia  < x pare  ting  and  improving  both  in  tl.:  ■ ’ . < nd 

abroad.  At  present,  the  prim  ipal  tses  c.|  these  » «•  I i . . r*-  ,n  areas 

where  natural  freshwater  resources  are  either  s . r • r • umr  qual- 

ity. Presently  . the  cost  of  these  opera  t iona  1 plant  t • r • »•••■•:  * 1 e dr  - 
veloprtient  of  natural  fresh  water  sour  ■ In  old  : t mn  , •*  -..ilif:  wtion 

plants  prodm  <■  by  produ<  ts  win  h may  b*  harml  1 to  'be  environment. 

Kurt  lie  rr  no  r i , tin-,  procedure  generally  af  fe  . t la  rg<  r t i in-iiii-unn 
costs  ow  mg  to  the  d Islam  e from  t h<  ■ i r.  • t ■ • ' h<  pm  nt  < >t  nr  on  . Be 

cause  of  these  factors  and  tht  nature  md  b it  on  of  the  ironR-m  areas 
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ii.  • ! . t • it  B.i.iin,  .1  .v  • 1 1 tlu-  adequacy  of  more  economic  al- 

ternative , »h  s.  1 .m  .'.itii'ii  .v  . not  lin-d  in  n <eting  J 980  needs.  How- 
rver,  .i  ■ * . . hiu  < j u<  - .i  r i unproved,  > r . 1 ■ r nd. i . <■<! . and  <-n  vi  ronmen tal 
oroblems  > . i i it!>,  ? (,•  . <■  >f  '•  ,.  1 ini t n.n  may  prove  .»  comparable 

ilterna  tivi  tti  r:  ''ting  1 ng  - rang.  -voter  needs. 

Waste  water  r.  lamalion  is  -irrently  undergoing  mu.  h resear.  h. 

I he  appli  .it  nr;  n|  r>  ).■  in.e.j  n nil  ip.l  . tflaent  for  industrial  purposes, 
-alt  water  b.irrer  . .-  ..nd  r<  re  if  tonal  has  been  tried  and  with  ap- 

parent suit  ess  in  son. i-  •••  tu>n  «>!  thi  country.  I’he  is.-  of  rci  la  in  ted 
waste  water  s ..  muni-  ipal  ipply  is  an!  i - ted  ex.  ept  in  (ham. it.  , Kan- 
sas , In  addition,  the  ’nited  -State  libli.  Health  Servii  * drinking  water 
standards  do  not  apply  to  direct  reuse  of  reclaimed  water  for  drinking, 
for  these  reasons,  wa  • • w .ter  reuse  a:  an  alternative  method  of  satis  - 
lying  water  supply  needs  ■.  limit. by  the  ex  sting  - 1 a t .- -of  - 1 h>  art. 

.,,id  the  many  unknown  . -•  tie.  is  . > t this  in  hniq  ..  Irani  a health  standpoint. 

I’ he  jse  oi  weather  n.  • ■ ; . * i • ate  n wa-  invstig.iti  u . Some  pri  cress 
has  been  mad.*  within  r>.  .tit  y.-  r m outlining  sc  lentil' knowledgt  and 
engineering  skills  for  the  apple  at  i..n  ot  c l*>.»t  seeding,  but  many  ques- 
tion re  n ,,in  unanswered  . In  part,  il-i  r , an  .melt  rstandmg  of  the  cloud 
prot  . - - n > rdi  r tc  del.  rmm.  *■. lability  nd  proper  see  ling  treatment 
i largely  unknown  at  the  pre  nt  time  . I he  . omple  :ity  of  tl  .•  problem 
indicates  many  years  of  continue.;  r.  m ,ir.  h before  the  identification  of 
s eeu  i ble  ■ loans  , treatment  required  , and  direction  of  the  pr.-c  ipitation 
... 1 1 ■ rns  will  b.  inder  stood  . In  .tdili'  i*  n , the  adverse  eft ec  t s of  .iny 
i lifiration  on  the  environment  m bi  investigated  Based  upon  the 
pre-ent  stab  of  the  art,  «.ns  id»  ration  for  the  it  ..dified  use  of  the  at- 
mospher  waft  r re  sour  ••  to  aid  in  meeting  the  pro  >c  ted  water  re- 
quirements would  be  premature.  !’•  it  . hould  progress  of  this  techni- 
que b>  mad.  more  rapidlv  than  presently  anticipated,  the  results  of 
w **a  t hi'  r m od  ; i i . • 1 1 on  . .<ul  : lie  a d . i ;>t  < for-  use  in  l u t u re  years. 

i ' r 1 1 1 try  on  'oration  au.  s given  to  m » ■ e t 1 it g water  supply  f 1 ema nil  s 
through  xurl.ii  i wat-  r .applied  r groundwater  supplies.  Analyses 
were  made  of  the  natural  yield  • .t  basin  streams  to  determine  their 
• u.pability  to  meet  proie.  tl-  water  ipply  demands . Hiese  are  pre- 
• •nt.*d  in  A j>:.endi>.  1) . A g n.  mb  a ..  t < r atlas  is  presented  m Appendix 
!•  who  h ini'll!  ate:  the  yield  of  available  sources  of  supply.  It  isdif- 
f j , . , 1 1 to  n i a k*  a general  . oil)  pa  r i ..ii  lit  tween  the  two  sou  r i e s for  a 
region  as  large*  .»  tin  Conn,  tie  tt  H i • r Ha  sin  because  for  most  t orn- 
1 1 ; nitie  . the  I oi.  i be  I m . . ii  either  uurfai  t water  supply  or  g round  - 
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water  supply  is  an  obvious  ont  t>. .■••(!  on  quality  required,  availability, 
distribution  probl.p  - , and  • • i < nonius. 

Generally,  groundwater  supplies  are  utilized  bv  "ingle  i ommunity 
or  small  -a  ate  r systems.  Ihe  larger  regional  systen  >irh  a-  the 
S:>r  ingfield  -r  Ha  rtii.rd  Metropolitan  ldstr.it  Comm . . n rely  upon 

surface  Wafer  sour.  I 

Ihe  - 1 .dy  aid  mu  ittempt  to  plan  water  . pply  .•  < rces  for  individual 
communities  nth.  basin  (•  it  sought  to  determine  t the  re  were  areas  of 
regional  m ■■  : i . r t la  1 ' * • p<  ran  whs  1.  Were  bey.  ra:  the  . apabilities  of 
individual  communities.  In  several  instances,  local  water  supply 
need  - were  mentis  ie.  h . , h h.o  i possibility  u being  met  through  in- 
.•I:  oratu  n ; nt  < ..  multiple  purpose  r.  • • rvmr  : >•  veh  >pment . in  these 

e an  a na  1 , " . s . a ; : i : < to  deterrn.nt  if  t he  r « 'A'ere  a more  econo- 
m i >1  method  of  meeting  'h<  an  and  which  involved  • 'm  ate-  of 
grout  Water  me  ' tig!'.  purpose  reser:  oi  r development  . 

Among  the  n.a  r r-  e rvo . r . Beaver  Brook  on  tin-  A s hue  lot  River 
would  have  storage  in<  I .d  -d  a , ommunity  water  s . pply  for  the  city  of 
Keene.  New  Hampshire  . !•  m-y  Hill  w < .Id  have  storage  in.  hided  to 
meet  downstream  mills'  : wat.  r supply  nod  as  well  as  the  need  ex- 

erted by  i potential  sain. on  ' i - h h.  •<  liery.  Similarly  the  Blackledge 
site  on  the  Salmon  R iver  in  ( ionru  . t . it  provide.,  -torag*  as  a s irface 
water  -our.  < for  a potential  salmon  hat.  h*  ry,  I'h<  existing  fully 
flood  eontrol  dam  . ould  be  nofliiied  to  include  storage  for  a possible 
flood  skimming  div«  rsion  into  the  • x sting  Quabbm  system. 

Some  ip-tre.iui  watershed  strut t .res  also  have  a potential  for  meet- 
ing w.tter  supply  need  . 1. .samples  are.  tin  r ppe  r An  monoosuc  water  - 

-led  pro  tut  which  uld  meet  tt  < nee  ; ,,f  (irov  ton,  New  Hampshire, 

and  the  Qua  boa  g watershed  pro  au  t which  could  provide  water  for 
belt  ester,  Massachusetts. 

in  addition  to  a It  e rna  1 1 vt  • - to  meet  in  - ba  s in  needs  tile  Connecticut 
River  Basin  will  probably  be  t alien  upon  to  meet  pr<  tiled  demands  in 
the  Metropolitan  Boston  area.  In  a recent  parallel  t uly  by  the  Corps 
of  I-.nginee  rs  , referenced  as  the  North*  • rn  United  States  Water  Sup 
ply  Study,  a number  of  methods  for  meeting  tm  rt-.eni  demands  upon 
the  Metropolitan  Boston  region  were  investigated.  Ihe  re-  ;)ts  of  this 
study  indicated  that  fur  the  r d>  veto  pi*  . nt  ot  t he  ( onn.  tit  it  River  Basin 
via  flood  skimming  presented  an  attract!-  . alternati  < *..  other  methods 
ninsidered,  and  particularly  for  the  hurt  range  need-  . 1'ht  \KVVS 
Study  on. sid«  n •:  only  flood  skimming  tt  . hniqu.  m met  ting  demands 
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> \ i ■ r t i i i i .n  ' hf  !j.t  s in  b y i r • i s i ■ n t : ■ i e t h ' ■ b a i n . I h ' *•  < hn  i . • r > < ] • : 
skim  flood  waters  iron  a rivrr  during  the-  flood  freshet  period  in  <!  < 
spring  ami  divert  it  into  t Writer  ■'apply  -vsteni.  fh«  ■. i.ei  r diverted 
v<>'»  Id  be  .1  small  per  entace  of  the  total  flow  .in'  is  water  that  wo  aid 
normally  not  br  use  t by  other  downstream  resident  and  find  it'-  way 
to  the-  sea  . 

1 rn  rrasinj!  st  ream  (low-  througho  .t  the  basin  d .r:ni_'  low  fl  re 

by  augmentation  of  flows  irotn  ni  w reservoir  constrncbon  aw  on  :d- 
e red  . Water  released  iron,  re-ervoirs  could  serve  other  .n  - re  its 
purposes  and  provide  water  supply  for  several  communities  enroute  to 
Long  Island  Sound.  Direct  stream  diversion  from  the  mam  stern  t a 
possibility  for  periods  beyond  IbHO,  but  not  before.  Water  quality 
standards  would  first  have  to  be  met.  In  addition,  suffn  lent  time  pro- 
vided for  adequate  watt  r quality  monitoring  before  any  eommunnie- 
would  be  permitted  to  use  the  main  stem  as  a sour«  e. 

1 he  possibility  of  in-b.isin  divi  r ions  into  the  Connect u -it  River  was 
tlso  investigated.  Appendix  1)  indicates  tv.  o areas  outside  of  the  basin, 
namely  Jalfrey,  New  Hampshire-  unu  (luilford,  Conncc  licit  . which  are 
i ir  rently  utilized  to  supply  water  to  the  Connecticut  River  lias  in. 
rhese  into-basin  diversion  are  minor  and  are  not  e\pei  ted  to  ha  e ( 
signifu  ant  effci  t in  meet  ing  future  b.<  m requirements  . 
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R < • s « m r < i ( iro-.ip  ' Navigation 

1 wo  primary  rec  onmicnrlai  ions  regarding  navigaion  ha  »•  »en  con  - 
si'ii  r * • : . namely , expansion  «>i  existing  c omn  r • oil  navigation  pro  o n 
tri'io  Long  Island  Si  ind  to  Hartford,  and  extern-  ion  of  the  rt-i  reational 
boating  pro  ei  t trom  Hartford  to  Holyoke  . 

I'he  omt:  i r i al  navigation  pro  e<  t wa  - 'In  result  of  consinering 
a number  ot  alt  e rnat  ivt  s which  provided  for  delivery  of  pet  r oleum  pro. 

r i ore  inting  thi  principal  item  requiring  transportation  by  vari- 
>i,s  modes  of  transport. ition,  that  is,  railroad  tank  cars,  pipe  line 
a no  trucks  . I In  use  of  railroad  tank  car-  from  the  point  ot  origin 
New  i rsev  or  from  intermediate  retailing  point  would  require  the 
pu  r i.  ha  > e ot  n mierous  new  tank  cars,  the  acquisition  ot  expensive 
lands  uf  available),  and  sidings  at  both  ends  of  the  delivery  route, 
nu  re  hirer!  labor  and  attendant  costs.  Also,  an  intermediate  delivery 
point  would  entail  more  storage  facilities  and  rehandling,  resulting  in 
high  costs.  In  addition,  many  oil  company  storage  tanks  in  the  Last 
Hartford  area  an  located  too  remote  from  railroad  sidings  tor  direi  * 
transler.  Rehandling  would  be  required  by  truck  or  pip<  line  from 
freight  yards  or  existing  storage  facilities  . Direi  t deliverv  by  truck 
from  refineries  m New  Jersey  or  intermediate  rehandling  points  would 
also  In  mor  costly  due  to  the  smaller  quantities  who  h i ould  be  deliv- 
ered at  each  terminal. 

I he  ise  of  pipi  1 m • would  not  be  c nnipi  ; itr.  <■  with  the  ost  of 
barge  delivery  beiausi  ot  the  number  of  pipe  lines  which  wo  * Id  have 
ti  be  constructed.  1 irthermori  . ont  of  the  ma  or  elenients  to  h> 
t ran  s ported  is  residual  oil.  I he  high  v i s e os  it  y of  ri  -ideal  oil  requires 
that  it  be  kept  heated  to  pe  rnat  pumping  t r a nsm  i s - ion  during  .old  wea- 
ther. Consequently,  an  expensive  steam  a.  kited  pipe  line  would  be 
necessary.  Also , the  .,,1  companies  claim  that  they  cannot  transport 
the  numerous  types  of  gasoline  with  all  the  spe  . la  1 additives  through 
'In  s a m ' pipe  lun  and  'ill  maintain  integrity  of  th<  r prod  lets.  I'he 
number  of  pi  pi-  line  t h i required  is  very  high . Delivery  of  the  pet  ro - 
1 * im  products  by  ba  rgi  is  cons  id  e red  the  most  economic  a 1 means  ot 
t ra  ns  porta t ion  . 

>t  udy  analy s i - considered  deeper  and  or  wide  r na  v iga t ion  e hannel  s 
but  'In  recommended  pro  ect  proved  to  be  the  most  economical  solution. 
Anal  ys  is  also  i on  s id  «•  red  extension  of  the  c urn  me  r i . a 1 na  v iga  t ion  pro  jec  t 
upstream  to  Holyoke  and  lound  that  it  was  no'  ec  onon  1 1 < a 1 1 v i istified. 
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Hir  rr i oirmu  n'i i ■ ! j i ro 1 1' v r .1  snn H'  t h.i t a flow  oi  . . • 1 • 1 s .veil  in 
a va  1 la  hi  < at  Hartford  to  maintain  pro  <•«  t depth  . Consideration  xa 
given  to  providing:  add it iuria  1 flow  in  the  river  above  th<  Z , ddO  ofs  o n 
ill.--  proved  n.nrr  > ostlv  than  h.inni  l dredging.  Ilnwni  r,  flows  pro 
vided  tor  ot  la  r niter  resouri  e purpose-  will  also  have  m.iior  enhani  - 
effect  on  the  existing  and  prooo-ed  navigation  pro  cet  . 

t irtailment  of  shipping  was  also  > nnsitiered  hot  not  idop'ed  a-  < 

1 1 .1  s 1 bl  <•  solution  .1  within  th«  tore  - e.-.ible  future  p«-t  r<>le  .n  :>  ro  . • 
are  needed  and  in  g reate  r volumt  for  'hi-  11  a rtford-Spr  ingt  mid  t no  1 - 
'ary  .area.  All  other  t : ethou  ot  t ran  sport  ing  the  . product  - .v « r • 
found  to  la-  more  lostly. 

I he  stud v investigated  a dan . and  lock  with  fishways  ,st  . nst  r*  at: 

• t tin  1 'em  -<  entral  RailroaU  at  Hartford;  ■<  dam  an-,  lock  v it  1.  - 

ways  at  South  Windsor  1st  above  the  mouth  of  the  Farmington  K.ve-r; 
in-:  - ha  nr.  el  d r < -tging  below  and  a b ■ . > W ind  or  Ho.  - s C anal  to  in  1 ■ . 
a navigation  lock  w dm  h would  allow  boat  by  -pass  o'  the  existing  '1  re. 
-mall,  inadequate  locks  at  the  downstrean.  end  oi  the  , anal.  Consider- 
ation was  also  given  to  the  possibility  ot  ltili/ing  the  existing  1 anal 

locks  so  that  they  might  b«  preserved  as  a s<.-nu  or  Ir.-tori-  al  -.*•  . 

A numb'  r of  alternative  solutions  were  1 onside-red  to  - at 1 v re 
1 re  ational  boat  ing  needs  m the  ha  -in.  Between  1 la  rlford  etui  Hedyek- 
se  veral  differi-nt  alignments  and  possible-  .banned  improvements  were 
- onsidered.  F low  augmentation  I rom  upstream  re  servmrs  . ■ >11 

id e ret  to  1 pr ov<  channel  deptl  . rhe  is c of  existing  or  new  water 

surt. ileus  was  considered  as  a means  ot  meeting  reu  reational  boating 
need s . 

Above  the'  Ha  rtf  o re;  to  liolyoki  pro  eat  atialv  - 1-  w»  r > m.i  i 1 oi  1 1 > c.v 
and  tributaries  to  ascertain  .>.  In  • rrh*  ■ r na  v iga  t ion  , e hit-fly  » anoemg  . could 
In  enhanced  by  flow  re  le  ase  s from  r<  se-rvoirs  . In  general  this  w-i  tie  1 
ble  thi  re-a c hi  o!  1 ri  in  in  vhich  canoeing  is  fa  orabla  1 r 1 

usually  too  sle  ep  for  re  -1  rvoir  re  le  a 1 to  tin  reuse  1 hannel  depths  un- 

J.-ss  very  large  volumes  01  water  ere  d 1 -- 1 ha  rged  who  h brought  a la  "it 
undi’ s i rable  d rawdown  s and  problems  of  erosion.  In  most  cases  flow 
a ugn  1 - nta  t ion  tor  1 .1  hoi  - ing  w 1 not  1 01  mil  tea  > 1 bl < • . 

Monc  of  the-  alternative  navigation  alignments  be  tween  Hartford  and 
Hoi  ,’okc  were  found  to  In  ..  favorable  1 the  na  emmien'li’d  pro  e-et,  Al 
ti-rnative.s  involved  new  strut  t u res  at  ro  tin  main  stem  ot  tin  river, 
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that  would  In  both  I'.pcns  ivi  and  d is  r i pt  1 v « to  ri  sident  and  anad  romous 
fishery  programs.  1 hr  curtailment  of  the  demand  tor  m reational  boat- 
ing was  . ons  trie- red  as  wa  s the  satisfaction  of  this  den. and  in  .irons  out 
side  tin-  basin,  for  r\amplf,  along  t h « ■ Now  hngland  < oast  line  . All  pro 
, , turns  incluato  that  tho  demand  for  boating  is  far  beyond  the  rapabili- 
t o of  those  n ii  |,  > r ovrmen  t s recommended  in  this  study,  and  , in  addi- 
tion. available  npportun it i e along  the  i tostlinr  ■ r e currently  satura- 
ted with  heavy  boat  uses. 

R<  si  ;r.  o Group  No.  7 - Watershed  1 'rote,  t ion  Management 

Watt  r she  . protection,  management,  and  land  risoiri  c planning  an: 
treatment  should  be  a first  i ons  iderat  ion  in  'Ik  conservation,  develop- 
ment , anci  utilization  ot  the  basin  s resourc  e-  . 

A a t e r s he<!  protection  anci  control  ot  ercsinn  may  tie  ac  < omplished 
through  sound  land  treatment  practices.  . eget  ttion  planting  anci  manage  - 
mc-nt  , drainage  controls  to  improve  productivity  of  land  uses,  as  well  as 
ha  1 t erosive  act  ions  , 'natural  terracing,  slope  ex<  avation,  stone  slope 
proti  ■ ru  n and  retarding  struct  ires.  These  itei:  are  generally  part  of 

Id. till!  l.aw  si.  Watershed  1'ro  e.  Is. 

1 la  p r in.  i pa  1 non  - s t rued  i ra  1 a 1 te  rna  t i v *•  s lie  in  the  area  c d s ig  nif  i - 
t a n ’ teihnical  breakthroughs  and  more  important,  the  utilization  of 
regtlatory  ■ ont  rol  s by  local  governments  to  cite,  t I and  ise  changes  in 
an  < rde  rly  marine  r . 

In.  r ea  - ing  pressures  of  popula  t ion  a nd  the  < hanging  ’rend  in  the  pa 1 
tern  ot  land  use  have  resiled  other  environmental  problems  throughou' 
the  basin  . I he  s<  emt  attractiveness  asson.itrd  with  diversif  icri  la  nd  use 
is  being  diminished  through  the  construction  ac  tivities  of  n an  and  the 
natural  process  of  succession.  In  many  a r ea  s , the  desirable  balance 
among  water,  forests,  and  meadows  that  one  ■ typified  the  New  Pnglund 
landscape  has  been  or  is  in  the  process  of  being  lost. 

C on  s ecjuent  ly  , it  w<  are  to  protect  and  maintain  the  environment  of 
t he  ba  sin  t fie  non  - st  rue  t u ra  1 measures  which  fa  11  into  t hi  s resourc  e cate- 
gory have  no  alternative  ed  itions.  They  should  be  recognized  as  play- 
ing an  it  portant  role  in  the  array  of  solutions  outlined  in  the  other  re- 
source  categories  in  this  < haptor. 
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K • simr>  t t 1 r . ,p  » f-  i i ( .ont  r«  d 

Appruxiiii.iti’h  i , 200  i,i  re*  • *.  nci  sit  .a  1 i res*  r \ rs  ■ ■ r-  it  <»- 
i,  ■nt'ii  .if  ' 1 1 < i r .i ! m I . ' . ! ■ nl  r I ! h •<  . . Ot  t b«  r , <10 

hi ild  be  i.  lass i fu  d .>  s ing  in  t hi  s • • . 1 1 i • .» r < _•  ■ r . . ' . • , r 1 . . 00  pu’rn- 

i la  1 luc.il  pr-  tection  pr*.  o-,  !t>  a • r<  Ms  ;nv  est . • • ’ r s-  . 

1 1 . . n ill  In  i • 1 1 ilia  'd  i util  r ■ • i m i < Is.  A:  • xti  ns.'.*  • •••■•.•  c ;•  r.  . < ss  e] . - 
ruinated  .ill  hut  10  el  ti.i  i.ir..  n si  rs,  ..i  d di  • n s*  r rs 

;m  lrilccl  .16  p.irt  .(  tin  i ' . : .1 . i ...  • : ■ : , ■ r ■ . ■ . : • • . 1 1 ; • r • r . 

: i r i <itsh.ii  .ilsi  hi  i : < • ' ■ ■. 

Manx  nl  the  rise  r\ in  rs  •.  • re  .;r..ppi  •:  1 r : rt:  • t ns  on  r.i*  :i 
beCa  .S'  111  adverst  phx  S 1 1 a 1 , e I ' : . !M  , a 1 ■ r S la  1 .r  hit  !:ih.  Ot  :.<  f S 

v, . r i i 1 1 rn ina  1 ■ d s . n ; 1 1 x : >■  i a s i ' • r • ...is  i ln  'ti  r a \ : 1 1 

garni  ob.  In  a ddit ion,  then  an  - ther  reset  r sites  11 

category,  that  xsould  a x a : la  hi  • 1 • « r purposes  .iti.er  than  t'ean:  n’  r . 

1,  . ,il  ; i r 1 1 1 ' . t ."ill  pn  i i is  i ' • ■ s.’s:.  <:  .is  .ill'  mat  s 

ntrol  reservoirs,  1 r i the  i n : I t hi  stir 

protection  pri.n  its  on  ila  n an  st  i : ■ •:  t ; • Connect; , ' 1 

present  . i n d p r • i ill  i!  f 1 1 . . > i i ■ • : t r d : . • ■ e d s v.  .is  • val  .at  > e..  A i 's'  ati 

cost  "l  $40,  000,  000  xx a s lonipiiti'd  t r n odi  tying  six  -»t  th«  s<  x.  n exist- 
ing local  ; i r i . 1 1 i 1 1 1 in  pro.'  t s on  tie  i r a : tl  still.,  n.i  I ; . * lx,  i’  .i  S t I lari'. .rd, 
Ciinnertn  it,  Springfield,  W.-st  Springfield,  Unix.  A ■ . Chi.  ope.  and 
Northampton,  Mas  sac  l < tt  . Ii  ddif  n I thesi  lif 

prut ret  ion  prop  i t s xx . • ild  hi  re-  mi  n il  at  six  otln  r ma  • r da  ma  ge  cen- 

ters al  ng  i la  riX'  rs  main  stem,  namely,  Cilastonburx  and  Wethers- 
field, ( h ,nne  c t i c ut , North  (dm  opee,  llailli  x,  South  Hadley  and  Agawam, 
......  ; ■ . st  of  this  a ’ • est ii 

$1  1,  000,  000. 

I hi  existing  pro  > < 's  At  !'•  designed  inil  constructed  t"  aiford  pri  - 

t ■ i t in  1 1 1 r all  11  ods  ; ;i  t o a : a gn  It ' .di  i ..ll  to  tin  1 h alii  1 Ma  rc  : 1'3*  . 

Altlui'it'h  a hi  gin  r dfgrei  . . f proti  e’  o»n  xx  a s desired  at  the  turn  ot  con- 
struction, a systei:  i resi  rx  ir  was  already  authorised  hx  Congress, 

and  these  res  i r x ■ ■ : r s long  x 1 1 h t i . « six  local  pr . 1 1 c 1 1>  n pr  ' acts  ru  led 

ret  of  flood  prole  ct  ion.  Since  pa  rt  >1  t hi 
authori/.ed  system  remains  me  unslructed,  six  communities  remain 
in  i • ' i pa  r dy  as  their  p r ot  <■  i 1 1 u x\  . r k s could  In  i >x  < r t uppi  1 1.  1 he  s > x • nl : . 

heal  prole,  tnm  propel  at  Ha  rlhrtl,  Conni'c  t i cut  xxas  designed  to  pro- 
tect against  ina  or  flood  , in.  hiding  tin  Standard  I'ro  ect  flood.  Idle 
Si  a ii  i la  r 1 1 1 ‘ r i > u c t I li  uni  at  Ha  rt  I o rd  m a bout  '•  I < < t h i g I e r t ha  n t he  I'M' 
pi  ■ . : eld,  Massac  husetts  it  is  a bout  » t < < t hi  ghe  r. 
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If  the  s « - ix  In  i .1 1 p rot  i i 1 1<  in  wor  I iri  I < be  . or  id  e r > d a .in 

.i  Itc  rn.it  iv  . t<  tin  flood  iiintrol  -torag<  i ont.i  mi'd  ;n  sevi  n ol  t h « ten 
la  rge  rcM-rvoirs  which  h.i  v < • flood  control  • > primary  pro  .<•«  t pw  r - 

post1  in  tin  basin  plan,  they  must  bi  n ml  . :;<■<!  'hr'  igh  raising  and 
extension,  lid'.vever,  apart  from  an  < ••  t n i .a  t i-d  i ost  ol  hi11  million, 
many  other  seatten  d ci  a ma  ge  areas  all  along  the  f o nne , t u ut  River 
main  stem  would  remain  unprotected.  In  addition  , prot  e i t ion  would 
be  lost  on  thosi  tributaries  where  the  even  dam  sites  a r«  1 c e at  cd  . 
Mere  important  , any  extensive  new  do  ing  along  the  main  stem 
wo  ild  rt  s ; 1 1 m loss  oi  natural  valley  storage  and  prodtu  <•  higher 
r i\'e  r flood  stages  in  those  areas  ip  tre.in;  ot  s o h 'liking. 

For  e,is«  in  displaying  alternatives  viewed  in  arriving  at  the 
seven  large  flood  control  reservoirs,  all  o!  which  art  disusse)  m 
detail  in  Appendix  K and  Appendix  \1  , t he  “ i>.  tributary  ba-tns  where- 
in they  are  located,  and  noted  below,  arc-  presented  individually  an<: 
a re  as  fol  low  s : 

A.  Fas  sumps  ic  River  Basin  1).  Sugar  River  Basin 

B.  Ammonoosui  Kivt  r Basin  1 . Ashuelot  River  Basin 

C . White  R iv«  r Basin  h . Dei  rfi*  ld  River  Basin 

A.  Rassumpsic  River  Basin 

In  ton:  idi-  r ing  al  te  rna  t i ve  ■ id  ut  ions  to  water  r e so  i r • <•  needs  m t.  h < 
Passumpsu  River  tributary,  it  wa  - found  that  there  is  need  for  both 
regional  and  lo  a 1 flood  protection.  A tombinec  solution,  including 
ten  complementary  ipstream  impoundments  ot  • he  Soil  thinsi  rx  ation 
S < rvi.  e , the  V it  to  r y Dam,  and  I e . a 1 p r ot  e<  t ion  w.i  - found  to  offer 
the  best  mix  of  sed  itions. 

Alternative  proposals  to  Vic  tory  Dam  and  three  of  t h « • Soil  Con- 
servation Sc-rvic  e da  sites  may  be  afforded  by  a n rvoir  at  Fast 
Burk«  , on  th<  l ast  Brani  h,  Fas  mipsit  River,  is  ,v e 1 1 as  the  re- 
maining seven  Soil  Conse  rvation  Servu  e impoundments  noteel  above. 
Studies  revealed  that  Fast  Burke  Dam  was  more  than  twice-  as  e osi  - 
ly  as  tile  Victory  Darn,  and  produces  fewe  r benefits  for  other  Water 
ri-  eiurc  i purposes. 

1-  F '<»!  pi  a in  m a na  gement  , it  uncle  rta  k t n , will  prevent  the  -itu.i  - 
t ion  from  wor  o-ning,  but  will  not  reehu  < floo<l  damages  to  existing 
e|  e ve  lopment . 11a  cost  c > t pure  basing  or  removing  existing  develop- 

ment from  the-  flood  p 1 , 1 1 n is  prohibitive. 
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I .in  .i  I prot  < i t ion  , i - i n .i  1 1 ■ rn.i  1 1 v<  t , V w »i , rv  . i nhysn  ally 
po  s s i b ! e ():•  t.i  r from  r.«  • ..1 . For  . \ampl<  , ng  .vo'iH  be  re- 
quired 1 1 r .«  total  length  - I l .<•  ■ . f.  . • « . n t h • M.  . Riv  r in  . • r 

mont  1 o r t ho  n iu  n i < ip.i  1 1 1 : > < ,♦  font  nrd  .tn>!  St  . 1 o hn  - 1 . i r y . - • 

Johnsburv  and  to  impu  wouh  • In  diked  lot-  a 1 length.  ..t  In,  m 
fi-ct  on  the  I ■!.-  imp  u R i v f r . n . * rn  onl  . On  the  :.n>  • f n • . r 

local  p rot  i t i on  w o 1 1 : ha  . to  In  • :ipiv  : • ■ : o v < r a • , , ' a 1 l e - n gt ! ■ t 
.'4  . <100  feet  in  Bit  rni't  , t .a.  • Kycjatr,  Wi  ll  Ri  . r . . : 1 . ■ : r 

l«a-.  North  r hr  t f o r <! , V.  hit.  I i v < • r om«  t\..». , .V  tn  ■ r , Belle  ; ,,i| 
a no  B r.itt  1 1 In  r<  . .iff  . r .•  . in:  i total  It  ;.gt  1 , . ; , , • 

' rd,  West  hebai  n , . • • u t Lon  , 

I 1 a m p - h 1 r i ■ . i it  t o t I , ay.ri  - ,1  a t r]\  . ’ : : 1 > o’  : ; r . • ut  o . 1 - : i r ' , at! 

s 1 abs  ta  nt  tally  t hr  -ami  : > r ot  ••  f . or  in  • r • : nt  mo  f , . r « a - 

t hi  Victor-,  tirincit  . a veil  i ■ . t : . p i : i g plant  a • ■ • - : g : to  j , . n t - • 

ha  ndlo  i nt  r r : 1 r : ra  t.  , a , . I n ■ i ' 1 1 ion  , < • . • r . , v<  :•  ...  ay.  th< 

ton  k Maine  ant!  th<  t »r.a.:i.m  1 • t:  Rail  ..  ,v  ,,,  j.<  ■ 

i a t ! o ' i a n . i g i , i • i o n - • ' • r • r • . • ■ : • , ’hat  nroti 

mg  thorn  is  impraeti  al.  Fho  . ..«t  • ir-a : . r t a V mg  ill  : • h . - t.  \tra 

sive  local  protection  vas  fount)  to  hr  :.<r  :i  r\c  «•  f con>t  re.  t me 
the  V ic  to  ry  pro  a-,  t . 

Flooding  troin  the  Moose  Ricer  . an  ■ damage  in  tla  t!ir<<  om 
munitie*  of  Concord  , East  • . hns bu r t • . • • ■ : . r- 

rhont  .i  tv  i contribute',  to  fl Imp  alone  tin  Fas  • mins  ic  !■: . v r 

I o hns  bury  and  n<- 1 g hho  r i ne  1 'a  -a.ntn-  ie  . Vermont.  Hie  V i . • , , r\-  Ves- 
ervoi  r , toge-t  he  r with  the  ten  up- 1 rr.tn;  w.e  t <■  r - hed  un  po  an, : t , • : ; m 
would  all  but  eliminate  flood ing  in  these  ir-a  . \ • oar:  nt  the  re- 

, om  mended  ^ re-ervoir  flood  .ontri.i  ,y-ten.  . V n t«»ry  .vouh  , 1 - ■ 
help  retdue  i flood  ing  lor  tho  , ot:  ;m  ..nit  m le,,  ,t«  : ,h  ne  the  ;■  a in 

stent  ol  the  Conne,  ti,  at  River  in  ill  t mi  r ba  s in  Mat,  . 

Victory  lJ.im  is  one  ol  the  original  < onnecti,  it  Riv  r Valley 
Compile  t pro  ret  a , it  would  Ik  located  on  the  Moo-,  R i ■, , r . 1 . 

miles  above  Its  lonlltcnee  vitli  the  la  I ttl]  is  I . Ill’  ,T  a!l,|  1'  1 1 1 1 1 e S 

northeast  of  St . I ohn  bury.  Vert-, mt.  II,  ore,  , < t pn,  vales  multiple 
purpose-  uses  of  flood  e nntrol , to. i or  r«  e re.it tonal  de-\  , lopme  nt  keveu 
to  the  regional  development  obu  t n , , mist  rv.it  ion  storage  for  tish- 
■ rie-s,  release-  for  down' t r,  a 11  by  iroedf,  trie  power  file  lilt  i < ■.  The 
earth-  rolled  till  dam  would  liavi  a top  I'levalion  ot  1 , IS  fee  • msl,  a 
le  ngth  ot  ')  ,4  feet  an  1 a maxitnuli  height  of  '»u  In  t above  st  real,  bed  . 
A loot  spillway  would  b>-  situate  o at  the  right  abutment  having  a 
sill  elevation  of  I , 1 ’ I r i s | . A t t h I I ' 1 <■  \ a t ion  t lie  da  111  w < lie  I i m poet  nd 
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4 • , 1 " 1 ' a . r i l(i  t cl  stor.tgt  . A re.  r<  .if  i > ■ m : a •<  > 1 w<  i i Id  • ct  at  Hcvation 
1.1  n ' 1 vit  1 c i mg  , 880  a ( res  cl  wati  r trf.it  e . F low  releases  which 

would  he  [nr'  - .Me  during  ■ imtner  pericl  enham « iishi  rie>  would 

net  .ittr<  t peel  : raw-downs  more  than  four  lot  vurmg  .«  dry  ye.i  r taken 
as  on<  out  nf  l1*  in  frequency. 

1 hr  topography  o(  the  reserve. r is  (ion  in*t<  •.  by  i 1 , 000  at  re  bog  . 

r hr  dam  would  mj  ,ir«  land  a quiMtion  , tSUO  a-  res  of  woodland  of 

h 8 i . ..  ...  I-,-  divided  between  sot t and  ha r wot  1 . Wet  and 
brush  land  who  h makes  . p t h<  remaining  a<  reage.  total  1,100.  The 
land  taking  irn  lu  a > uuu  ,l(  res  for  additional  m r eat  tonal  pursuits 
both  . ir  rent  and  future  , and  a 1,000  a . r • a rt  a on  the  east  side  for 
wildlife  mitigation  measures.  No  improvements  in  the  way  of  housing 
or  bus  me-  would  require  taking.  In  addition,  other  provisions  could 
be  include  ; to  . -tabli.'ha  Stat«  1 ..  rs  under  the  1 ederal  Water  Protect 
Recreation  ot  1 41  • as  diu.  tssed  in  Appendix  K.  I h « protect  would  re- 
quire relocation  of  four  miles  of  gravel  road  to  he  replaced  by  five 
miles  ol  highway  to  effe.  t .ic  ess  for  local  residem.es.  The  total  p ro- 
'w  t first  i ost  is  jit  ..  million  with  tin  following  breakdown: 

Real  K state 
R elocutions 

Dam  \ Appurtenant  Structures 
( ontingene  ies 
Engineering  t.  Supervision 
Recrca  lion 

Total  $>■  .(>00,000 

B.  Ammonoosuc  Riv«  r Basin 

I In  multiple -purpose  Bethlehem  Junction  Reservoir  located  on 
the  Ammonoosui  River  would  prevent  a mum  in  e of  ma  or  flood 
: " g<  • periei  i u th<  1921  mi  1 93b  fl  i . It  ould  protect 
tin  f own  s of  1 ,i  tt  let  on  , I.isbon,  Bath,  and  A oods  \ 1 11 1 . New  Hampshire, 
all  highly  s 1 1 - ( e pt  i bl  e to  flooding,  and  arc  loiatcd  downstream  ol  the 
proposed  pro  u a t . 

I he  dam,  would  control  run-off  from  an  87-square  mile  drainage 
area.  It  would  consist  of  an  earth  filled  structure  having  a concrete 
side  channel  spillway  located  on  the  northerly  hank.  Ihe  top  of  the 
dam  at  elevation  1,400  feet  msl  would  hav<  .i  length  ot  about  .1.100 
feet  and  a maximum  height  of  190  feet  above  stream  bed.  At  spill- 
iay  (rest  elevation  ol  I , 4/9  msl,  the  pro  e > I would  impound  a total 
<>f  , 000  a ( r e | e e t . A r ci  r i a t ion  pool  ol  l , 0 90  at  r e would  lie  pro 

v id  ed  for  an  entire  spo  trim  of  outdoor  r < a r ea  t ion  a . t i vi  1 1 1 - . [his 

dK 


; 8:0 , 

1 . 080 , 000 
1 . ohO  , 000 

770.000 

MlO  , 000 

790 . 000 
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in. i or  wat«  r body  would  h*  r . 1 1 ■ : ignite  int  regional  <|cvi  lcipn  »*nt  yield  - 

t < i the  region  . 

L.ii-d  at ■ i( is  it  ion  vs  i . itnpri  ->  ed  oi  I , *00  -n.  res , loc a t <*d  equal ly  1 1. 
th < I >w  • : . < ■ • • . rr  . . Flighty  - mm  ercenl  1 

at  res  is  < it  her  forested  . ..r  idle  t nd  reverting  to  fore  -t.  I h<  re  .i  r< 

presently  no  u tivi  farms  in  the  r*  MTvmr  ere,.  rhe  pro  e<  t would 

recur*  the  taking  or  r e lo. at  ion  of  1 * r<  ui e nt  i.<  1 , • ommeri  i.*l  es 

t a hi  1 shm  en-  ' . a ( a t !,•  >1  ; . , 1 . r I I)  . I Slat  . 1 \ d ■,  I . ■ • , o Id  in  l!  . 1 n' : a S».,t« 

Highway  m nnten.tn,  , gar.*g*  . . I*,  out.  , nr*  • entlv  running 

•.  long  the  north*  rn  s id*  «•:  th*  A n.mono*  • ■*«  River.  would  b>  r < 1 * ■ a ».-• 
tor  a distant*  of  about  * miles  . the  total  fir  * * o -d  of  the  p r< . • * t :• 
Sib  million.  . i . * ■ - t • t tma t * ivided  f vs : 

Real  Kstate  $ 1,1.10.000 

R el  m a t ions  i , 4*10 , 000 

Dam  k Appurtenant  t r , * • , r ■ >.  . 0.10  . on,) 

( onting*  n<  n 1 , sun  . no  ) 

lungineering  K Sup*- rv  is  ion  J . .in, non 

Re*  re  a t 1 on 

i ota  1 S 1 * , 000 , 000 

S*".  en  it  * .ver*  nv.  * ti  gated  up  t r*  aie.  <.t  the  Bet  hi*  her*  "in  ‘ion 
it*.  Ka e h of  t he  s * .*  1 1 e r na t * dai 1 1 i * * 1 1* I b*  almost  * *:!*-,  1 1 1 * e 
Bethlehem  in*  t ion  , but  * a h wa  fount!  to  b*  rnore  expensive  to 
velop,  and  none  produ*  »•*  1 any  ad  . untage  ove  r th*-  Bethlehert;  pro *.*•*,  t . 

F ■:t*,nsi\e  railroad  r*l<.,ation  .•**.•  t m two  **•  t h*-  s *•  lo*  at  ions  above 
I win  Mountain  w«-r*  • n*.  ugh  t**  mak*  their  development  impraeti*  al . 

In  a*idition,  live  <:.,n, s on  tl.*  Ammonoosut  k n*  r locate. 1 below 
I.ittletoi  won  1*1  not  r • • > : u *•  flood  -tag*  at  Littleton,  t onstrn*  tion  of 

• -.ten  ive  'liking  and  puinuing  l.i  * ilito  *i  l.ittleton  would  be  needed 

t o produ*  * equivalent  degrees  of  nrote,  t ion.  On*  of  these  five  flam  . 

iga r Hill , locate*  oi . t 1 . • \rnmonoosu*  River,  three  miles  dow n 
- 1 ream  f>l  the  * on!  1 i*u, . *•  w it  h th*-  i *•*  I * R tv  • r , vn  . |,  - , onlrol  J k 
square  mile  - ol  *1  ra  in.ig*  .*  r * .,  , or  .!  . h times  tin  drainage  area  * on 
t rol  ol  Bethlehem  d tin*  l ion . I In  il.un  would  *■  l ! *u  t greater  fl ow  re 
flu*  tion  on  the  Ammonoio.  u I<  i \ • r . 1 he  higher  i os t to  develop 

Sugar  Hill,  the  fact  that  it  would  not  afford  protection  to  l.ittleton, 
and  its  poor  lo.ation  tor  re*  n ational  development  makes  the  Sugar 
Hill  pro  e*  t ,1  lar  I*  a 1 1 ra  I 1 1 \ I proposal  . 


vn 


j 


A dam  un  the  Is  rat1 1 R ivt  r , r «■  t < r r « • < 1 t o a the  1 i f t C r son  site 
might  be  , onsidcred  .is  ,tn  . 1 1 1 « rnative  tc  Bethleher  i fun.  lion,  that 
is,  Irniit  .i  mrc.ition  viewpoint  . Fhi  s p r<  ■ r t , i out  rol  1 1 rig  Z 
square  mile  t>l  u r.i  mage  a ri  a . 83'  otthi  Bethlehem  Turn  t ion  d ra  m- 
'£*  >ri  .i.  -.vi  ild  provide  a lesser  degree  : flow  reduction  on  the  Con- 
necticut Rivi  r.  It  would  afford  protection  to  the  tc>wn  of  Lancaster, 
New  Hampshirt  . but  from  a flood  control  standpoint,  all  damagi 
arias  along  the  Air.nionoosm  would  remain  unproteited.  Flood  dam- 
age potential  along  th>  Israel  River  is  far  le^  'Ian  on  thi  Ammonoo- 
s uc  R iver . 

A system  of  local  protection  projects  wa  - considered  as  an  alter- 
native t<  the  Bethlehem  Junction  Dam.  Dikes  and  pumping  stations 
would  be  required  over  a total  length  oi  l,  'lit  . t on  t h • Artimonoo- 
sui  River  in  the  towns  of  Littleton,  Li  bon,  Bath,  a nd  Woodsville. 
Whereas  the  Bethlehem  turn  tion  pro  e.  • also  r«  oi<  e - stages  on  the 
C’onheu.  tie  ut  River,  this  lo  - of  stage  redu.tion  could  be  compensated 
for  by  diking.  A length  of  Z 1,000  feet  in  the  four  communities  of 
Orfe.rd.  West  Lebanon,  Springfie  ld  J me  turn  and  North  Walpole,  New 
Hampshire  would  be  required.  In  addition,  liking  for  a length  of 

. "'10  feet  in  the  seven  Vermont  communities  of  Wells  River,  Fair- 
lee  . North  Ihe-tford,  White  River  Jun.  tion,  Windsor . Bellow-.  Falls , 
and  Brattle-boro  would  be  needed  to  produce  ■ ompurable  effects. 

A Boston  and  Maine  single  track  line  follows  the  Aminonoosm 
River  for  a distant  e of  JS  miles  from  Woodsville  to  Bethlehem.  I his 
line  was  severely  damaged  by  the  193*  flood  and  is  susceptible  to 
damage  from  a major  flood.  Although  protected  by  the  Bethlehem 
Junction  project,  to  include  it  under  a local  dike  would  be  infeasible 
due  to  its  scattered  and  extensive  nature  . 

In  summary,  about  Z*  miles  of  diking  would  be  needed  to  provide 
comparable  flood  proti  t tion  to  that  afforded  by  Bethlehem  function. 
Further,  it  the  dam  were  removed  from  the  system,  the  alternate 
plan  of  modification  of  the  six  existing  !o,  a]  protei  tion  projects  in 
Massachusetts  and  Connecticut  should  b.  considered.  1 he  local  pro- 
tection system  , a pa  rt  from  being  irnprai  t n al  , fa  r exceeds  the  cost 
of  the  Bethlehem  Junction  Dam. 

( . White  River  Ba  s in 

live  alternative  tin  iris  of  resolving  tin  flood  problem  in  the  White 
River  Basin,  including  control  of  the  damaging  effects  ot  flood  waters 
from  this  basin  to  downstream  areas  were  i on-  idi'n-d  and  as  follows: 
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1 ' to  f 1 eoil  l ng  . 

Of  t h « • abov  > five  po s •>  i r>l < •'••lit  i « ■ n - 1 . 2 , .1  n»:  4 were  • <-n  • :»i • • r : 

to  Ijc  pr.ii  In  ,il  cun'.  < rat  n 01  • n I - :nd  *0  pr.  ••  :•!<•  • t.  <■  r n 1 It 

oppo r t uru t n - s . An  »•••.  ■ mm,,  t 1.  . i ■ • * t he  - t h r * ■ • • alie  rn.it  r.  ••  1 ■ > 1 1 . .v 

Gaysville  Dani  an<l  !•'  < •- < r •.<■>!  r .v ■ > • 1 1 • i l><  lea  it  t d within  th<  towns 
of  Stockbrulge  , R • he  - 1 ••  r . am  I ‘itt  • field  on  tin-  >V  t:  a • ■ Hr. . r , a no  at 

i 1 . • miles  above  its  < ontTieni  • with  the  Conn*  ti  it  River.  hi  cam 

1 ) . s miles  <outhw«  ' III  I hi  vi  U.t  Ur  I.f  (i.iv  villi*  w-  - . 1* : I I . n * n 1 I loo  : 
from  a 22h  square  mile  d ra  m.i  u * area.  [he  cur  ;>•  <tte  earth  : 1 1 1 r 
dam  would  have  a concrete  side  channel  spillway,  a top  elevation  of 
- ■ feet  n can  ea  level , a leitfitl  of  feet , md  1 hi  . : t • ’ • feet 

in  length  to  hmh  g room ; .v  aid  hi-  In  a t • 1 along  'In  nurtlu  rlv  a tmtnient 
of  the  dam . 

1 he  multiple  - purpo.-a  flood  1 on t r 1 ' 1 . na  rn  riatinn  ;m • 1 . t -v • • 1 1 > : 

pro  villi*  a total  s to  rage  1 a pa  c it  y a t .pillway  r*  ' ■ . : H I , - 1 > ..  re  feet . 

I-' i.l lowing  the  spring  run  ■ ■ t f period,  .ind  ah*iut  I May,  a ri  • r*  itmn 
pin  il  of  t.4(l  at  res  at  i*li'\,ition  <4  f*  et  in  s | won  Id  be  n 1 .1  inta  ini  a ip 
through  1 •>  No  v embe  r . Cm'  the  ■ , 2 (M)  .1 1 r e - ot  land  a cc; u 1 / 1 1 ion  r e< pi i r ed 
by  the  pro  ■ ee  t , 40  1 1 wooded  and  used  for  tre«  fa  rm.ing;  ' for 
tillage  of  i rops.  . t n 1 1 I . for  dairying.  4 m re  icential  lands ; 1 
in  luninu  r<  i.il , 7 in  roads  and  water,  and  the  balam.  e . las  fitted 

as  potentially  de  ve  lopa  bit-  . 

The  pro  'it.  be  1 an  * ot  its  i a bl  i . : r.a  ina  gi  a r ■ a ot  i i.ntrol  would 
lurnish  lonsiderahli  flood  . ont  rot  bi-nefit-  to  the  State  . • Vi  rnumt  both 
on  the  Whit'-  Hr  ( r and  the  Connn  t i < it  River.  A r ■ , . r r>  n.  • of  t he 
reeord  1 >2  . flood  -t.ige  on  the  Wlut'i  River  would  b*  res  io  v bv  about 
feet  at  the  White  River  i n.  turn  Area,  and  l t>  .i  .1  far  south  as 
V ' rnon  , V e rrnnnt  . 

1,'pon  the  reign  t ot  the  (lovi  rnor  of  tin-  state  . the  i of  1 ibli* 

1 .aw  90  4H  ; , I t H.n  2 tl'l  , a a pprov '•  on  I ' August  1 I'M,  Mild  be 
itlll/ial  to  I'ffl1 1 t all  lagiitahli  re  e 1 1 1 el : I nt  ot  f a til  il  ie  • , ind  I V ldu.1 1 s . a mi 
liusini"  Him  i r ns  d i |d  a i er  I by  the  pr  o i • i I and  not  id  n I'.i  b I e \ 1 1 1 . 

1 ota  1 i o s t of  (hi  (ia  y s v 1 1 1 1 pro  oil  is  estimated  at  fi  } I . f million 
with  the  following  breakdown: 
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Real  Estate 
R elocat  ions 

Dam  K Appurtenant  Structures 
Contingencies 
Engineering  h Supervision 
It  e<  r cation 


Total  $11,600,000 


Alternate  dam  sites  to  Gaysville  have  been  studied  by  both  the 
Corps  ot  Engineers  and  the  Soil  Conservation  Service.  The  SCS  has 
studied  15  sites  in  the-  White  River  Basin,  '»  above  the  Gaysville  site 
and  7 downstream.  Sites  investigated  by  the  Corps  of  Engineers  were 
8 in  number  and  all  located  downstream  of  Gaysville.  Five  SCS  sites 
upstream  (sites  number  1,  1,  5,  7,  and  9)  and  1 SCS  site  downstream 
of  Gaysville  were  si  lected  as  the  best  suited  substitutes  along  with 
Corps  sites  (C-  1^1  and  C-167),  both  located  downstream  of  Gaysville. 

All  sites  were  estimated  on  the  basis  of  having  controlled  outlet 
structures  and  with  spillways  designed  for  large  discharges.  The 
drainage  area  controlled  by  these  8 tributary  dams  totals  256  square 
miles  versus  228  square  miles  for  the  Gaysville  pro  ect.  The  larger 
drainage  area  control  is  required  since  alternate  projects  are  located 
on  tributary  streams  whereas  Gaysville  is  situated  on  the  main  stem 
of  the  White  River.  !•  lood  control  storage  equivalent  to  o inc  hes  of 
run  - off  is  81,900  acre-feet  for  the-  alte  r nat  e sites  versus  81,800  ac  re  - 
feet  of  storage  at  Gaysville'.  I he  total  estimated  cost  for  the  eight 
alternate  reservoir  sy  tem  amounts  to  $55,400,000  versus  $Jl,r>00  000 
for  Gaysville.  (See  Table  V'Il-1).  The  following  comments  are  also 
made  with  reference  to  the  alternate  dam  sites; 

(l)  ."lit e 15  1 is  disproportionately  expensive  for  the  benefits 
a i hie ved . 

<2/  Site  J-  7 would  introduce  hardship  through  the  necessary  reloca- 
tion of  two  small  village  East  Randolph  (partially/  and  South  Ran- 
o)  •, ih  ( < ompl  et el y 1 . 

ii>  7 upstream  of  Gaysville-  would  cause  relocations  in  the 
r.  ot  I 'it'  field  . 


$ 5,800,000 
10,-  00,000 
8,200,000 

5 . 800.000 

4.600.000 
600,000 
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(4|  One  of  the  important  operations  of  a reservoir  is  to  make  dis- 
charges compatible  with  flows  on  the  main  stream  without  im  reasing 
flood  stages  when  possible.  I'his  is  always  a delicate  operation  even 
for  a single  reservoir.  It  becomes  measurably  more  difficult  when 
it  is  increased  by  a factor  of  8, 

(‘'l  There  are  higher  operation  and  maintenance  costs  of  the  8 
dams  , Gaysville  would  require  i people  for  operational  procedures 
whereas  the  8 dams  would  require  a total  of  17.  There  are  added 
higher  maintenance  and  replacement  costs  on  8 dams  versus  the  1 
la  rge  r dam  . 

Flood  plain  regulation  is  a useful  tool  in  controlling  damages  with- 
in a community  by  curtailing  future  development  in  the  flood  plain,  but 
has  little  effect  on  existing  development.  However,  floor)  insurant  <• 
may  be  called  upon  to  assist  existing  properties.  Currently  there  are 
no  municipalities  in  the  State  of  Vermont  which  adopted  flood  plain 
zoning.  This  is  a prerequisite  for  flood  insurance.  Other  options 
available  to  those  left  unprotected  would  be  flood  proofing  where  pos- 
sible. or  evacuation  of  supplies. 

Local  protection  works  could  serve  as  an  alternative  for  allevia- 
ting damages  on  the  White  River  and  along  the  Connecticut  River,  that 
is,  downstream  of  its  conflueru  • with  the  White  River.  Such  local  pro- 
tection works  would  t bns  i -t  of  -elective  diking  and  pumping  stations  in 
the  8 communities  of  Gaysville,  Bethel,  Royalston,  South  Royalston, 
Sharon,  West  Hartford,  Hartford,  and  White  River  Junction  on  the 
White  River  in  Vermont.  Equivalent  protection  would  be  needed  along 
the  Connecticut  River  to  six  other  towns,  namely,  Windsor,  Bellows 
{•alls,  and  Brattleboro,  Vermont,  and  West  Lebanon,  Springfield 
June  lion,  and  North  Walpole,  New  Hampshire.  1 he  total  length  dikes 
required  in  Vermont  amounts  to  about  *4,000  feet  (17.8  miles)  and  in 
New  Hampshire  18,000  feet  (f.4  miles).  In  addition,  modification  to 
existing  local  protec  tion  as  discu.-sed  earlier  would  be  needed  at  dam- 
age center  in  Massac  busetts  and  Connecticut  if  local  protection  solu- 
tion was  to  be  considered  as  a comparable  .alternative,  that  is,  pro- 
due  ing  the  same  degree  of  flood  control  effectiveness  as  the  Gaysville 
Dam . 

Local  protection  wa  found  to  be  far  more  expensive , more  disrup- 
tive to  inhabitants  of  the  vallc  y,  would  eliminate  valley  storage,  and 
not  provide  regional  development  objective  afforded  by  recreation  op- 
portunities made  possible  by  t he  Gaysville  Reservoir. 
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TABLE  VII-  1 

GAYSVILI.E  VERSUS  EIGHT  SMALLER  RESERVOIRS 

8 RESERVOIRS  GAYSVILLE 


Drainage  Area 

25b  sq.  mi. 

228  sq  . mi  . 

Cost 

$55.4  million 

$31.6  million 

Reservoir  Area 

2,900  acres 

1,840  acres 

Land  Taking 

4 , ti00  acres 

3,200  acres 

Real  Estate  Costs 

$6 . 2 mill  ion 

$3.7  million 

Road  Relocations 

25.7  miles 

17  miles 

Communities  Affected 

Pittsfield 
South  Randolph 
East  Randolph 

Stockbridge 

Improvements  to  be  Taken 

Hous  es 

1 39 

133 

Commerc  ial 

12 

10 

Indust  rial 

l 

1 

Public 

5 

9 

Cm 

M isc  ellaneous 

75 

12 

232 

1 58 

D.  Sugar  River  Basin 

The  ( laremont  Dam  and  Reservoir  was  authorized  for  construc  - 
tion by  Congress  in  19  38.  Subsequent  investigations  concurred  in  its 
importance  and  affirmed  its  need  for  the  control  of  floods.  The  dam 
would  control  a rirainage  area  of  2 45  square  miles  and  the  project 
would  be  the  third  largest  in  the  recommended  flood  control  reservoir 
system.  It  would  incorporate  flood  control,  major  recreational  pur- 
■ '.it ■ . and  low  flow  augmentation  for  water  quality  required  some  time 
after  1980.  The  dam  would  be  located  on  the  Sugar  River  l . 5 miles 
upstream  from  the  city  of  Claremont  and  7.  1 miles  above  its  conflu- 
ent e with  the  Connecticut  River. 

The  top  of  the  dam  would  be  at  elevation  toH  nisi  with  chute  spill- 
way having  a crest  at  elevation  638  msl.  Ihe  dam  would  impound 
90,400  at  re  feet  of  storage.  A summer  ret  reation  and  conservation 
pool  of  860  acres  would  be  maintained  at  elevation  80  msl  with  pool 
levels  not  to  exceed  a two-foot  drawdown. 

The  protect  would  require  the  taking  of  i , 8^0  ac  res  of  land  of  who  h 
about  ‘ l ’ is  woodland  and  40"’  equally  divided  between  tillage  and  pas- 
ture land.  The  remaining  balance  is  in  commercial,  residential  and 
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small  amounts  of  industrial  lam; . A jpr>  xtma'  f pie«  es  _?f  prop#-.  - 
ty  would  be  taken,  72  o;  which  ire  in  < L remor  r h«  lp  a lie-  ate 
hardships  and  following  :>propn  ■ ■ :<•<  r : :na  .or  v.  th  the  State  -.nd 
local  entities,  these  interests  could  be  relo^  ate:  under  Section  209  of 
Public  Law  90-482.  The  impoundment  would  -equine  relocation  of  2.9 
miles  of  State  Routes  11  and  iUi,  and  1.9  miles  of  "mty  Pond  Road 
would  be  relocated.  A single  track  of  the  Claremont  ana  Concord 
Railway  Company  would  be  acquired. 


Total  cost  of  the  Claremont  project,  estimated  at  $2(J  . 0 1 0 , 000 
is  divided  as  follows- 


Real  Estate 
Relocations 

Dams  f*  Appurtenant  Structures 
Contingent  ies 
Engineering  Supervision 
Ree  r eat  ion 


$ 2,510,000 
2,090.000 
9,2  >0,000 
2 , 826,000 

3.054.000 

1 . 200.000 


Tota  1 


$20 , a io , 000 


Local  protection  pro  ects  could  m--et  th  flood  control  needs  or  the 
Sugar  River  and  on  the  Connectic  .t  River  downstream  of  its  corf  itnct 
with  the  Sugar  River  In  this  regar  ;,  th<  Soil  enservation  Service  has 
developed  an  upstream  watershed  plan  for  the  Sugar  which  is  being  re- 
commended for  1 480  implementation,  to  meet  local  flood  control  needs. 
The  ten  upstream  impoundments  would  complement  the  ( larernont 
Dam,  a?  well  as  meet  a significant  amount  of  other  water  resource 
needs.  As  an  alternate,  sun  e 21,000  feet  of  dike,  together  with  pump- 
ing facilities  could  be  installed  on  the  Sugar  River  in  Claremont  and 
West  Claremont,  New  Hampshire.  Another  1 .000  feet  of  dike  would 

also  be  necessary  on  the  Connecticut  River  at  Springfield  Junction  and 
North  Walpole.  New  Hampshire.  In  addition,  the  towns  of  Bellows  Falls 
and  Brattleboro.  Vermont  would  require  2o,000  feet  of  dikes  . Dikes 
totaling  60,000  feet  in  length  would  be  required  to  produce  comparable 
protection  as  provided  by  Claremont  Dam.  This  alternative  was  found 
to  be  more  expensive,  ca  ise  more  srujtion  * the  community  s , and 
eliminate  natural  valley  storage.  Modification  ’ the  six  existing  local 
protection  pro  ects  in  the  lower  valley  as  describe  earlier  would  also 
have  to  be  undertaken  if  the  same  degree  of  proti  'v>n  were  to  be  pro- 
vided . 


Other  alternative  solutions  consist  of  15  reservoir  sites  on  the 
Sugar  River,  II  of  which  were  located  upstream  of  (’larernont  and  5 
downstream.  The  '<  sites  downstream  would  not  protect  the  city  of 
Claremont  I he  -it«-s  upstream  were  found  to  be  more  costly  to  develop 
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than  the  Claremont  si*e  and  would  produce  no  advantag'  s.  C laremont 
Dam  was  loan  , superior  for  a ma  or  multiple-purpose  develcpment. 

F lood  plain  management  was  initially  com  ide  red  but  found  unsat- 
isfactory in  me.  ting  flood  control  needs  ae  the  city  of  Claremont  is 
already  highly  developed.  Flood  plain  regulation  would  however  make 
possible  assistance  from  the  flood  insurance  program,  and  reduce 
futu  re  damages . 

K.  Ashuelot  River  Basin 

Development  in  the  Ashuelot  River  Basin  has  taken  place  in  what 
was  a natural  b.isin  wherein  now  lies  the  city  of  Keen**,  and  contiguous 
towns.  It  is  one  ol  the  faster  growing  areas  in  Cheshire  County.  Topo- 
graphy is  such  that  a large  flood  plain  extends  -outh  from  'he  Corps 
Surry  Mountain  pro  ect  area  downstream  through  th*  city  of  Keene, 
and  all  the  way  to  the  neighboring  town  of  Swanzey.  A naturally  steep 
profile  of  the  upstream  headwater  tributaries  modu  es  sudden  peak 
flows.  Complicating  t h ••  flood  problem  is  a r.a*  .rally  fl  .t  urcfiie  grad- 
ient of  the  Ashuelot  River  below  Swanzey.  It  produces  a sluggish 
exit  of  flood  waters  which  gather  in  the  natural  storage  area  where 
now  lie  municipalities. 

The  multiple  - purpose  Beaver  Brook  Dam  and  Reservoir  pro;ect, 
currently  authorized,  would  provide  loial  flood  protection  along  Beaver 
Brook  in  the  city  of  Keene.  The  project,  which  controls  run-off  from 
a 6-square  mile  drainage  area,  would  have  limited  effect  upon  stages 
in  the  larger  Ashuelot  River  Basin.  The  Beaver  Brook  Dam  also  in- 
corporates future  water  supply  storage  for  the  city  of  Keene,  and  in 
the  interim  period,  will  provide  recreational  opportunities. 

I he  pro, ect  is  located  in  the  ity  of  Keene  and  Town  of  Gilsum, 
Cheshire  County,  New  Hampshire,  2.6  miles  ipstream  inortbl  of 
Keene.  I he  dam,  an  earthern  structure,  96()  feet  long  ant:  r . 0 feet 
high,  controls  - of  the  10  square  nuies"Sf  drainage  area  of  Beaver 
II  rook  . 

1 he  reservoir  at  pillway  elevation  822  in. pounds  9,7S0  acre-fee* 

Of  which  2.70  acre-feet,  or  8.6  inches  of  run-off  is  allocated  to  flood 
control.  A rei  reation  pool  of  201  acres  at  elevation  811  is  maintained 
during  the  summer  months.  After  the  summer  recreation  period  the 
3,000  at  re  feet  below  elevation  811  are  available  for  water  supply; 
however,  it  is  anticipated  that  this  storage  will  not  be  utilized  for 
water  supply  until  20  years  into  the  future.  At  that  time  the  water 


VII  - 36 


1 


contact  aspects  of  re.  reation  will  pi  Lahly  tie  c .-.ile  i.  i'r<--e«  f cos* 
is  estimated  at  Si  . e-  million  with  the  following  hr<  aKdown: 


Real  Estate 

$ 215,000 

R eloca  t ions 

180,000 

Dam  Appurtenant  Structures 

680 . 000 

Contingencies 

2 10.000 

Engineering  K Supervision 

300 ,000 

Recreation 

05 ,000 

The  Honey  Hill  Dam  ami  Reservoir  presented  in  the  basin  plan 
would  be  located  on  the  South  Branch  of  the  Ashuf-lc.t  River.  It  would 
be  a complementary  element  to  two  existing  reservoirs,  name'.:  ("•#•>• 
Brook  and  Surry  Mountain,  and  the  a .thori/ed  Be.  >’er  Brook  l'a: 

Honey  Hill  Dam  would  provide  control  from  the  upstream  tribu 
taries  of  the  South  Branch  of  the  Ashuelot  River.  The-  mult iple-nurpos  . 
flood  control  and  re.  reation  reservoir  , would  b<  located  in  the  town  of 
Swanzey,  erne  mile  west  of  Hast  Swanzey , and  -.8  miles  above  the  cor.- 
fluence  of  the  Ashuelot  River.  Other  multiple  . e - provide  for  low 
flow  augmentation  for  fish  and  wildlife-  enhancement,  and  water  qual- 
ity improvement,  as  well  as  industrial  water  supply.  The  project  w a - 
authorized  by  the  Congress  in  the  1941  Flood  ( ontrol  Act  as  a single- 
purpose flood  control  reservoir. 

The  earth  filled  dam  would  have  a con.  rete  ude  channel  spillway 
located  on  the-  weste-rly  abutment,  and  set  at  elevation  524  feet,  mean 
sea  I vel , or  21  feet  below  the-  top  of  the  dam.  The  3, 400 -loot  dam 
would  have-  a maximum  height  of  72  feet.  At  spillway  crest  the  reser- 
voir would  impound  a total  storage-  of  3 1 ,500  a.  re -feet,  equivalent  t. 

8.4  inches  of  run-off  from  a 70-square  mile  drainage  area.  A recrea- 
tion pool  of  approximately  970  a<  re-s,  and  at  elevation  511  wouiel  be 
maintained.  Controlled  drawdowns  would  not  exceed  3 feet  during  the 
recreation  season. 

At  the  outle-t  of  the-  existing  ne-ighboring  Swanzey  Lake  a dike  which 
would  also  serve  as  a relocated  road  wouiel  he-  constructed,  together 
with  a pumping  station  to  handle  Swanzey  Lake  run-off.  Land  acquisi- 
tion of  2,070  a < re-s  is  required  1.950  acres  of  which  are  in  the  town 
of  Swanzey,  and  the  remainder  in  the  town  of  Richmond.  One -half  of 
the-  lane!  acquisition  is  woodland  , and  40"  classified  as  open  land,  aseci 
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for  agr  lcultu  ral  purposes.  Remaining  lands  are  divided  between  resi- 
dential, industrial  developments,  highways  and  waterways.  . The  reser- 
voir would  require  the  taking  or  relocation  of  4.  home 9 , 5 farms,  2 
commercial  and  2 industrial  developments. 

Access  to  the  area  now  provided  by  State  Route  3 Z which  traverses 
through  the  reservoir  area,  would  be  provided  along  the  easterly  peri- 
meter of  the  impoundment.  Approximately  1.6  miles  of  new  road,  2.3 
miles  of  improvement  to  existing  roads  , and  4 - miles  id  local  roads 
, requir<  f tl  t is  $11 . 1 million  estimated  as 

follows : 


Real  Estate 
Relocations 

Dam  k-  Appurtenant  Str  ictures 
C ont  ingenc  ie s 
Engineering  k Supervision 
Recreation 


$ 1 . 390,000 

2.450.000 

2.990.000 

1 .090.000 

1 . 380.000 

1 . 800.000 


Total  $11,100,000 


No  other  sites  wi  re  found  on  the  South  Branch  of  the  Ashuelot  River 
which  could  reduce  tributary  flows  to  a required  level.  Local  protec- 
tion measures  were  investigated  but  found  extensive,  costly  and  imprac- 
tical as  they  would  entail  maior  disturbance  and  relocation  of  proper- 
ties needing  protection.  The  system  of  local  protection  would  entail 
the  construction  of  a total  of  63,000  feet  (12  miles)  of  dike  at  Swanzey, 
New  Hampshire  on  the  South  Branch  of  the  Ashuelot  River  and  Keene, 
West  Swanzey,  Westport,  Winchester,  Ashuelot,  and  Hinsdale,  New 
Hampshire  on  the  Ashuelot  River.  Flood  plain  zoning  was  considered, 
but  owing  to  the  extensiveness  of  the  natural  flood  plain  was  found  to 
be  impractical 

F.  Deerfield  River  Basin 

The  Meadow  Dam  would  ontrol  large  high  peak  discharge  produced 
from  this  mountain'  - valley  tributary  which  synchronizes  nearly  per- 
fectly with  Connecticut  River  peak  flows.  The  Deerfield  is  a maior 
contributor  to  flood  heights  at  main  stem  damage  centers  in  Massachu- 
setts and  Connecticut.  1 he  Meadow  Dam  is  dc  gnvd  to  retard  Deer- 
field River  flows  to  a point  in  time  when  the  t'or.nei  to  ut  River  peak 
flows  have  passer]  . The  project  is  the  single  most  important  element 
in  the  basin  flood  control  plan. 

I he  Meadow  Dam  would  be  located  on  the  Deerfield  9 miles  upstrean 
from  its  confluence  with  the  Cornice  tic  ui  River  and  1 4 miles  upstream 


of  Stillwater  Bridge,  in  the  towns  of  Deerfield  and  Conway.  Its  reser- 
voir area  extends  into  the  neighboring  towns  of  B u Dane  and  Shelburne^ 
The  dam  would  be  about  2,100  feet  long  and  would  have  a maximum 
height  of  260  feet.  It  is  designed  to  impound  16'  , 400  acre-feet  of  flood 
control  storage  equivalent  to  8 inches  of  run-off  from  a net  drainage 
area  of  376  square  miles.  The  darr  affects  a gross  drainage  area  of 
560  square  miles.  It  would  be  composed  of  earth  and  rock  fill  contain- 
ing a chute  spillway  comprised  of  two  sections  One  portion  having 
4 - 40  x 60  foot  tainter  gates,  resting  on  a sill  it  elevation  366  mean 
sea  level.  The  other  section  is  ungated  and  would  have  a fixed  crest 
elevation  of  396  msl. 


The  project  requires  the  removal  of  two  s lali  existing  hydroelec- 
tric dams,  referenced  as  the  New  England  Power  Company  Dam  »2 
and  the  Western  Massachusetts  Electric,  Gardner  Falls  Dam.  I wo 
small  reaches  of  local  roads  are  to  be  relocated.  ! he  existing  Bost  n 
and  Maine  Railroad  presents  a ma  or  . ost  item,  ,.s  approximatelv  6 
miles  of  track  requires  relocation. 


Approximately  1,900  acres  of  land  are  acquired  for  the  project,  of 
which  250  acres  are  classified  as  productive  dairy  land  at  ! apple  or- 
chards. The  remaining  1,650  acres  of  land  is  heavily  wooded  with  15' 
devoted  to  waterway  area.  Twenty-seven  homes  would  be  taken  or  re- 
located. These  homes  are  equally  divided  among  the  three  towns  of 
Buckland,  Shelburne,  and  Conway.  Cost  of  the  Meadow  Dam  is  esti- 
mated at  $41.4  million  and  as  follows: 


Real  Estate 
Relocation 

Darn  Kj  Appurtenant  Structures 
Contingent  ins 
Engineering  6 Supervision 
Re  i r eat  ion 


$ i , 600 , 000 

12 . 700.000 

15 .650.000 

3.480.000 

5 .910.000 
60,000 


1 ot  a 1 


$41 .400,000 


Local  protection  alternativ*  were  considered  and  none  found  nec- 
essary to  afford  protection  on  the  Deerfield  River.  No  other  dam  or 
system  of  dams  on  the  Deerfield  was  found  to  produce  equivalent  flow 
reduction  to  meet  flood  control  requirements  on  the  lower  main  stern 
of  the  Connecticut  River.  As  an  alternate,  and  in  lieu  of  the  Meadow 
Dam,  a system  of  6 other  major  darns  located  at  various  upstream 
tributaries  in  the  Connecticut  Rtver  Basin  was  considered.  These  6 


■ ' tai  g<  ent«  e main  stem 

of  the  Connr  ti . ut  River  n Massachusetts  and  Connecticut  would,  how- 
ever not  provide  . .r  irable  degrees  of  protection.  Furthermore, 
they  involve  gretdr.  land  requirements  and  produced  higher  costs. 

Other  alti  rnatj- . >•  -he  Meadow  Dam  ro:  dst  of  the  modification 
of  the  six  existing  lo  al  ;> ro  ect  - along  the  lower  main  stem  as  dis- 
cussed earlier.  This  plan  was  found  to  be  more  expensive,  less  ef- 
ficient, and  lacked  t h • m 1]  tuple  ;se  opportunities  ava  lable  at  the 
Meadow  project. 

ed  t list  a«  an  al- 
ternative as  the  da:  n’*r‘  to  be  urote.  ten  by  the  Meadow  Dam 

are  already  heavilv  :rf  r,:.'A.  Curtailment  of  future  expansion 
through  flood  plain  regal  von  would  help  n race  add  o : rare  losses. 

It  would  not,  howei  '-r  . olve  tiie  current  flooa  problems  but  would 
permit  areas  currently  o itside  of  local  protection  projects  and  sub- 
ect  to  flooding  to  receive  1 ederally  subsidized  flood  insurance. 

The  Meadow  Dam  an<:  Reservoir  would  be  the  single,  most  im- 
portant flood  control  project  in  the  entire  system  for  reduction  of 
flood'-  along  the  1:  .tinstem  >t  the  Connecticut  River  Basin  in  Massa- 
hus'-tts  and  Conno  tic  ut.  This  would  be  due  to  thi  size  of  water- 
shed area  controlled  by  the  dam,  the  sigmfvant  runoff  contribution 
that  th<  Deerfield  River  makes  to  the  mainstem,  arid  the  strategic 
location  of  the  pro  e • . t a hove  the  ma  or  damage  centers  along 

the  mainstem  of  tne  river  in  Massachusetts  and  Connecticut. 

Based  or.  the  history  of  floods  and  the  experience  gained  during 
the  past  40  years  at  the  other  reservoirs  in  New  F.ngland  , it  is  ex- 
po, ted  that  Meadow  Reservoir  will  be  used  every  year  to  impound 
water  to  alleviate  flood  damages  on  the  Connecticut  River.  Generally, 
this  will  take  plam  m the  spring  during  th<  period  f snowmelt,  but  it 
a r.  occur  in  any  n.onth  ot  the  year  if  the  need  develop-. 

The  depth,  amount  of  water,  and  duration  of  impoundment,  de- 
pends on  the  flood.  It  is  estimated  that  annually,  water  will  be  stored 
to  a depth  of  about  12-  feet  and  o ver  an  area  of  - 00  a<  res  Although 
this  depth  is  more  D r.  half  of  the  total  av  .liable  height  of  2 SO  feet 
from  the  riverbed  to  -ipillway  c rest,  the  volume  of  storage  represented 
by  the  1 .i  feet  :s  only  2')  percent  of  the  total.  This  impoundment  would 
be  evac  lated  within  a few  days  as  the  Connectu  if  River  flood  recedes. 

Once  *n  10  years  the  reservoir  will  be  filled  to  a depth  of  200  feet 
covering  an  area  of  1,1  0 -c  res,  and  utilizing  about  -■ c percent  of  the 
total  storage.  It  will  take  approximately  10  days  to  empty  the  reser- 
voir. The  re s i rvoir  will  be  completely  filled  approximately  once  in  SO 


years.  Evacuation  of  a full  pool  w.ll  tai<e  about  i 1 to  20  days,  the  time 
depending  on  how  cjuickly  the  flood  flows  recede  on  the  Connects  it  River. 

Some  critics  of  the  Meadow  Reservoir  have  a miscom  eption  of  the 
project  and  assume  that  it  is  only  needed  to  control  a 2,000-yoar  flood. 
This  assumption  is  incorrect.  The  project  is  needed  and  is  credited 
with  monetary  benefits  for  its  reductions  on  all  floods,  ranging  from  the 
minor  annual  events  to  the  infrequent  maior  floods.  The  reservoir  'will 
also  increase  the  degree  of  protec  tion  provided  by  t:  e existing  dikes  and 
walls  located  at  downstream  communities  on  the  C nneeticu!  River.  With 
the  Meadow  and  other  components  m the  comprehensive  plan  for  the  basin, 
the  communities  would  have  adequate  protection  against  a standard  project 
flood,  a design  flood  derived  synthetically  to  reflect  the  flood  potential  of 
the  Connecticut  River  basin.  It  exceeds  the  flood  of  record.  There  .s  m- 
surficient  data  to  statistically  determine  the  frequent  y of  a standard  in- 
ject flood  and  the  estimated  Z000  years  bv  others  .s  merely  an  extra 
polated  guess  . 

G.  Other  Major  Danis 

Although  not  part  of  the  system  of  major  flood  control  dams  ne 
essary  to  provide  a high  degree  of  flood  protection,  there  are  Z other 
major  dams  which  are  deserving  of  discussion,  and  whose  purpose  : 
princ  ipally  that  of  meeting  recreational  needs  and  requirements  for 
the  restoration  of  the  anadromous  fisheries.  In  view  of  the  nature  ot 
the  migratory  fishery  resource  there  is  Federal  interest  in  one  c : flic- 
two  reservoir  proposals,  namely  Blackledge  The1  other  dam,  re- 
ferred to  as  Cold  Brook  is  considered  a major  State  responsibility 
as  its  need  is  principally  wide-based  recreation  with  improve'*  fish 
eries  at  the  site.  It  is  not  a key  element  *o  the  anadromous  procrarr. 
as  is  the  Blackledge  Reservoir. 

In  view  of  the  si/.e  of  both  projects,  and  their  regional  scope,  a 
discussion  follows  . 

Cold  BVook  Dam 

The  Cold  Brook  Dam  would  provide  day-use  recreation  activn  es 
and  minor  low  flow  releases  to  enhance-  resident  downstream  fisher 
it-s.  The  dam,  located  on  Roaring  Brook,  lies  1 . b miles  above  the 
(influence-  of  the-  Connecticut  River  and  2 , S00  feet  upstream  of  Wood- 
land Street,  in  the  town  of  Glastonbury,  Connecticut.  The  reservoir  . 

.it  full  pool  elevation  270  feet  msl , sits  in  a broad,  flat,  alluvial 
plain.  The  land  area  surrounding  the  reservoir  consists  of  low  and 
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gentle  sloping  hills  with  a maximum  topographic  relief  of  about  700 
feet,  msl.  A rolled  earth  fill  structure  with  a top  elevation  290  feet, 
msl,  would  be  1.100  feet  in  length  anti  have  a height  of  60  feet.  A 
Chute  spillway  with  its  crest  20  feet  below  the  top  of  the  dam  would 
be  located  in  the  southerly  abutment. 

A 265-acre  conservation  pool  at  elevation  270  msl  would  be  main- 
tained for  recreational  pursuits.  The  low  flow  releases  during  this 
summer  period  would  serve  to  augment  the  minimum  low  flows  of  the 
river  by  about  5 cfs  . 

Land  acquisition  includes  4b0  acres.  Improvements  to  be  ac- 
quired include  5 residences.  About  45^  of  this  land  is  presently 
wooded  and  40"'  classified  as  either  tillable  or  pasturable . Developed 
residential  land  amounts  to  approximately  10"  with  roads,  waterways, 
and  swamp  accounting  for  the  remaining  5'"  . Modification  and  reloca- 
tion would  be  required  on  three  local  roads,  one  pipeline,  and  one 
high  voltage  transmission  line.  Other  pertinent  data  is  provided  in 
apendices  K and  M . 

The  cost  of  the  Cold  Brook  proposal  is  estimated  at  4 . 7 mil- 
lion, a major  breakdown  of  which  is  as  follows: 


Real  Estate 
Relocations 

Dam  b Appurtenant  Structures 
Contingenc  ie  s 
Engineering  Supervision 


$ 660,000 
1, 160, 000 
1 , 040, 000 

445. 000 

600. 000 


Total  $4,700,000 


Blackledge  Dam 

The  Blackledge  Reservoir  would  be  developed  as  a multiple-purpose 
protect  for  recreation  and  l»r  fish  and  wildlife  enhancement.  The  pro- 
(■(  t would  he  located  within  the  towns  ot  Hebron  and  Marlborough,  about 
twent  y miles  southwest  of  Hartford,  Connectunt.  The  rolled-fill  dam 
situated  ist  upstream  of  Connecticut  ‘state  Route  2,  would  impound 
Fawn  Brook  and  Blackledge  River.  The  top  of  dam  elevation  would  be 
170  feet,  msl.  I he  dam  would  be  190  feet  high  with  a total  length  of 
4,700  feet.  A side  channel  spillway  with  rest  elevation  at  360  feet, 
would  be  located  on  the  westerly  bank  of  Blackledge  River  with  an  out- 
let works  on  the  easterly  bank  of  the  Blackledge  River.  The  reservoir 
area  would  consist  of  1,700  acres  and  provides  extensive  areas  for 
fishing  and  general  re<  reation.  Storage  would  be  used  to  augment  flows 
to  26  cfs  during  the  summer  months  to  maintain  a suitable  salmon 
habitat . 
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Real  estate  acquisition  would  consist  of  2,70  i re«  of  land  of  which 
1,700  acres  is  located  below  the  spillway  crest  ele-  ation  ISO  feet  msl. 
About  2,000  acres  of  land  are  located  in  the  town  of  Marlborough  anti 
700  acres  in  the  town  of  Hebron.  There  ar»  If  improvements  to  be 
taken,  namely  11  cottages,  2 residential  homes  and  3 barns.  All  the 
improvements  except  two  ol  the  cottages  art  located  in  *he  town  of 
Marlborough  1 and  area  is  dO’T  wooded,  V sw'mpv,  6 'r-  pasture  or 
tillage,  and  1 ieveloped  residenti.il.  About  ltd'  . . res  are  located 
in  the  Marlborough  section  ot  the  Salmon  Rive  tad  f orest  .vhi  t, 
is  owned  by  the  State  of  Connecticut . 1-  ir'hi-r  ‘t  rails  may  be  found 

in  Appendices  K and  M. 


The  cost  of  the  Blackledge  project  is  i r>  ..tl\  estimated  as 
18  million  and  a major  breakdown  is  a-  foli  ■ s: 


Real  Estate 
Relocations 

Dam  Appurtenant  Struc  tores 
Conti:. gene  ies 
Engineering  & Supervision 
Recreation 


* 640, 000 

1,  360, 000 
1 0,  060,  00(. 

2,  300, 000 
2, 840, 000 

l , ino, ooo 


Total  $18,300,000 


Gardner  Dam 

A water  qual.ty  problem  currently  exists  on  Otter  Brook,  as  a re- 
sult of  inadequate  sewage  treatment  measures  together  with  insuffi- 
cient flows.  I o achieve  approved  water  quality  standards  along  this 
polutted  reach  of  stream,  and  assuming  secondary  treatment  is  pro- 
vided, advanced  or  tertiary  waste  treatment,  instream  aeration,  or 
a combination  of  these  measures  may  prove  to  be  less  expensive 
than  low  flow  augmentation  from  a storage  reservoir,  The  Gardner 
site  would  provide  significant  low  flow  steragt  s and  is  ini  luced  in 
the  Basin  1‘lan  us  an  alternate  proposal  to  sui  h treatment  methods. 

The  reservoir  ope  ration  would  permit  variable  flow  releases 
throughout  the  year  with  normal  maximum  releases  ot  $"•  cfs  incur 
ring  in  the  summer  and  fall  months.  During  winter  and  spring  fresh- 
et periods,  when  flows  are  not  critical,  releases  would  be  held  to  a 
minimum  of  about  ets  to  assure  retill  of  the  reservoir  by  June, 

Pool  fluctuation,  necessary  to  provide  the  required  low  How  augmen 
tation  for  wafer  quality,  would  limit  development  of  recreational 
water  baser!  nu  reational  facilities. 
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The  dam  wo  ild  be  located  on  Otter  River  about  10.2  miles  above 
its  confluence  with  the  Millers  River,  or  about  ^OO  feet  upstream  of 
the  new  section  of  State  Route  2.  The  reservoir  at  spillway  crest 
elevation  947  feet  msl,  would  contain  12,500  acre-feet  of  storage, 
of  which  9,500  acre -feet  would  be  utilized  for  low  flow  augmenta- 
tion for  water  quality.  This  storage  would  provide  flows  sufficient 
to  raise  the  quality  of  the  Otter  River  to  Class  C,  and  assist  the 
downstream  portions  of  the  Millers  River  below  the  Otter  River 
confluence  in  attaining  a Class  B water  quality  standard.  The  re- 
maining 3,000  acre-feet  of  storage  would  provide  a permanent  con- 
servation pool  to  support  a warm  water  lake  fishery. 

The  dam,  composed  of  earth  fill,  would  be  3,500  feet  long  and 
0 feet  high,  having  a top  elevation  of  965  feet  msl.  A side  channel 
spillway  would  be  located  at  the  northerly  abutment.  The  680-acre 
reservoir  at  spillway  crest  would  extend  into  the  towns  of  Temple- 
ton. Hubbardston,  and  the  city  of  Gardner,  all  in  Worcester  County 
Massachusetts.  The  reservoir  land  area  and  a 300-foot  horizontal 
buffer  zone  running  along  the  periphery  of  the  reservoir  would  be 
acquired.  Acquisition  would  include  7 residences,  1 active  farm 
and  the  Gardner  Municipal  Airport.  The  total  land  acquisition  of 
1,030  acres  is  about  51"  wooded,  44'",,  swamp.  l'J  residential  and 
4 ' pasture.  N’o  road  relocation  would  be  required  other  than  pro- 
viding an  access  to  the  dam.  Existing  secondary  roads  to  be  inun- 
dated by  the  reservoir  would  be  abandoned  since  access  reauired 
for  properties  situated  along  the  periphery  of  the  reservoir  can  be 
provided  by  other  connecting  roads. 


The  cost  of  the  Gardner  Dam  and  Reservoir  development  is 
estimated  at  4.1  million  and  consists  of  major  items  is  follows: 


Real  Estate 
Relocations 

Dam  & Appurtenant  Structures 
Contingencie  s 
Engineering  Supervision 
Rec  reati  on 


$ 450,000 

40,  000 
2,  320, 000 

480. 000 

780. 000 
-0- 


$ 4, 070, 000 

The  construe  tion  of  the  Gardner  project  would  be  a State  respon- 
sibility. Federal  cost  sharing  is  likely  to  be  restricted  to  a certain 
per  entage,  based  upon  the  ieaat  costly  alternative  which,  in  this 
case  , is  viewed  as  other  advanced  wastewater  treatment  methods, 
further  details  may  be  found  in  Appendices  K and  M. 
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COORDINATED  I'.ASIN  PLAN 
Section  I - The  19 80  Early  Actioi  Plan 

The  1980  K.irl^  Action  Plan  has  gi\i  n rum  1 it  ntion  to  a balan  < 
i f projei  is  that  auress  the  mse  Ives  to  l:v<  principal  programs  anti  a -> 
follow/ s : 

I Restoration 

II  Preservation 

III  Conservation  Management 

IV  Development  and  Management 

V Utilization  ana  Management 

The  basin  plan  also  presi  nts  a ba lane  e between  programs  that 
are  structural  in  i harac  ter,  sue  h as  dams,  treatment  plants  walls 
sewer  lines,  etc.  and  elements  that  are  non  structural  in  character 
such  as  lanu  acquisition,  easements  purchast  of  op<  n space  : r aes- 

thetic reasons,  trails  and  other  controls  to  assist  in  the  management 
of  water  uses.  The  basin  plan  includes  elements  that  would  be  a,  com 
plished  through  on-going  federal  agen  y programs  as  well  ai-  State 
agency  programs,  together  with  projects  that  could  be  accomplished  La 
tht  individual  local  municipality. 

This  Section  presents  a summary  of  tin  Early  Action  Plan.  It 
also  presents  a summary  of  the  Lon;  Range  Plan  which  worn.,  aocress 
Itself  to  meeting  needs  through  the  end  of  the  proje  tu  n period  year 
,>020.  Emphasis  was  plac  «*d  on  quantitatively  rru  etmg  the  nc«  -is  an 
goals  of  the  1980  timi  frame.  Fhesc  c an  be  accomplished  by  the  intro 
d u c 1 1 on  of  non  striuiur.il  measures  print  ipally  ‘ n the  areas  of  pro  s e r 
vation  and  b>  areas  where  management  or  reallocation  of  resoi  rces 
would  obtain  for  us  greater  utilization  of  those  existing  projei  ts  cur- 
rently in  the  ba  s ,n  be  they  Federal.  Slate  or  other.  Structural 
measures  (or  all  areas  of  the  water  resource  categories  are  also  pro- 
vided. 

THE  1980  EARLY  ACTION  PLAN 


1 Non  st  rue  tural  Measures 

A.  Area  a of  Presc  r\  ition,  < ..use  rvati*  n and  Ut 


t han 


(1) 

250  sites  of 


Noa  r 1 y t>  00  sites 
either  natural  re 


of  atu  heologu  al  important  e and  more 
sourc  e or  historic  al  importanc  e have 
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been  referenced  in  Appendix  O.  The  Committee  recommends  that  local 
interests,  working  closely  with  the  State,  and  with  assistance  of  on-going 
Federal  programs  take  the  initiative  in  preserving  these  areas  for  future 
gene  rations  . 

(Z)  The  acquisition  of  69,300  acres  of  land  within  the  National 
Forest  proclamation  boundaries,  4,300  acres  in  the  White  Mountain 
National  Forest,  and  65,000  acres  in  the  Green  Mountain  National 
Forest  is  recommended  for  Federal  action  as  delineated  in  Appendix 
F . 


(3)  To  prevent  further  encroachment  and  reduce  future  damage 
zoning  of  flood  plains  along  over  ZOO  miles  of  the  main  stem  of  the  Con- 
necticut River  from  Saybrook,  Connecticut  to  above  White  River  Junc- 
tion, Vermont  is  recommended  and  this  action  is  to  be  coordinated  with 
(4)  and  (5)  below  and  is  referenced  in  Appendix  M. 

(4)  Creation  of  a basin  wide  scenic  river  program  to  preserve, 
protect  and  enhance  those  reaches  of  river  identified  as  Wild.  Scenic 
or  Recreational  is  recommended.  Statewide  action  programs  will  be 
required  to  implement  this  scenic  river  proposal,  and  in  this  regard, 
priorities  for  stream  acquisition  and  management  consideration  bv 
sub-basin  include  all  or  part  of  the  following  tributaries 


Sub 

-basin  I 

Sub-basin  III 

1 . 

Indian  Stream 

1 . Cold  River 

Z . 

Upper  Amrnonoosuc  River 

Z.  Ashuelot  River 

3 . 

Nash  Stream 

4 . 

Phillips  Brook 

Sub-basin  IV 

5 . 

Amrnonoosuc  River 

1 . White  River 

Sub 

-basin  II 

Z.  Ottauquei  hee  River 
3.  Williams  River 

1 . 

Nulhegan  River 

4 . West  River 

Z . 

Paul  St  ream 

3 . 

Moose  River 

Sub -basin  V 

4 . 

Wells  River 

5. 

Waits  River 

1 . Millers  R iver 

6 . 

Ompompanoosuc  River 

Z . Tully  River 
5.  Deerfield  River 
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A l NOR  TH  IIAR  I RANI),  VKRMONT 

('urps  of  Knpim'c  rs  Photo 

- 


Sub 

-basin  V (cont  d) 

Sub 

- ba  s i n V I 

4. 

Sawmill  River 

1 . 

Scai  tic  River 

5 . 

Ware  River 

p 

Farmington  River 

6 . 

Swift  River  (Chicopee) 

3. 

Sandy  Brook 

7 . 

Westfield  River 

4 . 

Podunk  River 

8 . 

Clam  River 

5 < 

Park  R.iver 

h 

Hockanum  River 

*? 

Ketch  Brook 

8 . 

Salmon  River 

9. 

Dickinson  Creek 

10 . 

Fawn  Brook 

Details  concerning  the  above  35  tributaries  mav  be  found  in  Appen- 
dix H,  and  are  shown  on  Plate  K 17. 

(5)  The  Committee  recommends  that  streamhank  acquisition 
necessary  to  assure  public  access  to  basin  fishery  resources  should  be 
coordinated  with  items  (3)  and  (4)  above. 

(6)  To  maintain  aesthetic  quality  and  to  provide  access  and  uti- 
lization, the  establishment  of  a three-unit  National  Recreation  Area  in 
the  Connecticut  River  Basin  generally  as  described  in  the  recommenda- 
tions of  the  Bureau  of  Outdoor  Recreation's  New  England  Heritage  i« 
recommended  and  reported  as  follows: 

(ai  Federal  action  is  required  for  the  establishment  of  a three- 
unit  National  Recreation  Area  of  56,700  acres  providing  for: 

- Gateway  Unit,  Connecticut.  <33,500  a<.res 

- Mount  Holyoke  Unit,  Massachusetts,  13,000  acres 

- Coos  Scenic  River  Unit,  New  Hampshire  and  Vermont 
31 ,300  acres 

In  addition,  a 300-mile  long  Connecti*  it  Valley  Trail  and  a Con- 
necticut Valley  Tourway  designed  about  existing  roads  to  historic  , scenic 
educational,  industrial,  archeologii  and  geologic  points  of  interest,  and 
to  be  a Federal-State-local  cooperative  effort. 


r 
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(bl  State  action  is  required  to  complement  the  three-unit 
National  Recreation  Area  by  accomplishing  the  following: 

- Gateway  Unit:  Cockaponset  State  Forest  - 

expand  existing  holdings  to  form  a contigu- 
ous 18,  100-acre  State  forest. 

- Mount  Holyoke  nit:  Mount  I om  State  Park  - 

expand  existing  Mount  I om  State  Reservation 
adjacent  to  Mount  Holyoke  Unit  to  form  a 
4.800-acre  State  park. 

- Coos  Scenic  River  Unit:  Connecticut  Lakes 

State  Park  - enlarge  existing  holdings  to 
create  a 14,000-acre  State  Park  at  the  north- 
ern end  of  the  Coos  Scenic  River  Unit. 

- Moore-Comerford  Interstate  Park  - joint 
development  with  private  power  company 
ol  lands  surrounding  Moore  and  Comerford 
Reservoirs  to  form  a 15,400-acre  Interstate 
Park. 

(c)  In  addition,  other  State  ac  tion  is  suggested  for  the  es- 
tablishment. of 

- Glastonbury  Meadow  State  Park  - 4,400  acres, 
and  Windsor  Locks-King's  Island  State  Park  - 
d50  acres,  all  in  Connecticut 

- Rimers  Fa  11s  - No  r t hf  i eld  Mountain  State  Park  - 
J 1 , 000  acres  , joint  State-private  power  de- 
velopment, utilizing  existing  State  lands  and 
acquisition  in  Massachusetts 

- Rogers  Rangers  Historic  Riverway  - .17,500 
acres  in  New  Hampshire  ancl  Vermont. 

Further  details  of  the  above  program  may  be  found  in  Appendix 
II  and  arc-  depicted  on  Plate  1,  Cott  pichensive  Plan  of  Development. 
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B.  Areas  Where  lm£r  ived  Management  u;  Exist  ng  Re- 
sources Can  Help  Meet  1980  Needs 


The  following  items  1 1 largely  in  the  local-State  dreas 
of  responsibility  and  interest  except  for  the  instances  of  Federal 
regulatory  controls  as  exeri  ised  by  lic  enses. 

fl)  Re  - regulation  of  flows  at  existing  impoundments  to 
provide  adequate  minimum  releases.  At  four  power  pro  < ‘s  on  the 
main  stem  of  the  ('  onnec  ticut  River,  namely  Wilder,  Bellows  Falls, 
\ e rnon , and  Turners  calls,  which  ar'  irrently  *.d  tor  relicense,  a 
minimum  release  of  0 . Z cubic  feet  per  second  per  squar  p , i 1 » of 
drainage  area  is  required.  (Reference  Appendix  Q.  Report  of  Sub- 
committee on  Stream  Regulation.! 

(Z)  Continued  environmental  studies  into  the  feasibility 
of  using  water  supply  impoundments  to  assist  in  meeting  large  re- 
creational and  fisheries  needs  as  referenced  in  Appendix  D,  C . and 
II.  The  public  health  i onsequencc  s ot  such  action  are  discussed  in 
Appendix  R . 


(3)  Water  quality  studies  are  needed  in  the  areas  of 
storm  and  sanitary  sewer  separation;  control  or  elimination  of 
sludge  deposits  in  reservoirs;  and  exces  ive  r in  off  and  senment 
from  agricultural  and  urban  areas.  Details  on  this  requirement  are 
referenced  in  Appendix  Q,  Report  of  W it  >•  r Quality  Subcommittee. 

(4)  Land  treatment  measures  or.  Z04.00i'  res  of  crop 
and  pasture  land,  8Z3.000  acre  s of  private  non- industrial  forest 
land,  64,000  acres  of  National  Fort  st  lands,  ant,  analysis  on 
306,600  acres  of  National  Forest  land  and  f i h .in'  wildlife  surveys 
and  analysis  on  30,600  acres  of  National  Forest  lane;,  as  referenced 
in  A ppendix  F . 

(5)  Acceleration  of  planning  assistance  to  180  towns  in 
preparation  of  resource  invento  rs,  town  soil  reports  and  interpre- 
tations, and  flood  plain  information  studies.  In  addition,  soil  survey 
programs,  involving  1.5  million  acres  of  non-Federal  lands,  as 
referenced  in  Appendix  F. 

(6)  Improved  operation  of  Hood  control  reservoirs.  In 
this  regard  t h « • New  Fngland  Division,  Corps  of  knginet  rs  has  estab- 
lished a computerized  network  of  remote  river  stage  data  stations. 
These  are  mainly  composed  of  river  gaging  station'  operated  and 
maintained  by  the  United  .States  Geologic  .Survey  in  • ooperation 

with  varopis  States,  and  in  some  uses  with  the  Corps  of  F.ngineers. 
This  computerized  network  has  been  established  in  five  niaior  New 
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Finglarri  rice-  basins,  c-nf  of  whi>  h is  the  Connecticut.  This  network 
reports  hydrologic  data  *u-  has  rainfall,  river  s‘ugen  a nr  tidal  ele- 
vations from  index  locations  on  important  rivers  and  streams,  and 
in  the  tidal  areas  for  a more  tm  ely  and  efficient  operation  ol  exist- 
ing flood  control  reservoirs.  The  automata  hydrologic  radio  re- 
porting network  consists  of  4i  remote  reporting  stations,  S record- 
;ng  stations,  and  . entral  . ontrol  stati  n at  Division  Headquarters 
plus  12  repeater  and  4 relay  - tes. 

The  network  .nuer  i o iter  pr<  »,r.i r . • ontro-i,  wiil  immediate- 
ly • rovide  rea  i - out  information  which  is  < ssential  for  flood  regu- 
lation. to  the  Reservoir  1 or.tr  1 (enter  at  Waltham  i'he  report  - 
.rig  stations  are  radio-  operated  w.th  prim  :pal  power  source  supplied 
by  batteries.  he  recording  stations  .an  re.  five  lata  from  the  cen- 
tral • onto  1 station  or  .ndi"  : . - i reporting  stations.  i he  central 
control  stati  n at  Wal’har  . c ust-  of  -in  interlace  u.  tween  the  radio 
e quipment  and  the  computer.  It  will  .i  tomat  illy  interrogate  the  en- 
• ire  network  or  mdiv  .dual  dations  at  sole  tea  ' m>  intervals  and  pro- 
vole  .i  c omojotc  print- out  in  thr<  *•  n mute  I he  hydrologic  network 
h.o  a • pa  bih tv  o'  r>  e •.  . . . g t - . ir.it  al  ' ’ ■ u";  . rfil  fsr  operation  of 

other  water  resource  purpose  - -u«  h as  low  .low  > .^mentation,  re- 

creation, water  supply,  na  . , gat  ion , and  fisher/  enhancement.  The 
network  • i <■  expam  to  1 • ' • - 1 .tions  . 

Although  the  hydro  net  rysten  cull  operate  continuously,  its 
prim  mis - ion  v ill  t ■ to  t 4s  < i . el  or  expo-  * < i flood  situations. 

Plata  r-  eived  . - I • v scr  • ; ■■  u .or  add<  d to  information  rec  eived 
: r om  th « ■ < ru-  h introl  rexer'.ir  .nd  other  sources,  such  as 

th<  Weathc  r jure  au  t Boston  and  h<  Rive  r Forecasting  ( enter  at 
Hartford.  I isions  .r  then  mam-  for  operation  of  dans  and  instruc- 
tion- are  radioed  o on*  rating  field  p<-  sonm-1. 

i he  V.  e .•  i , - Bureau  R iv«  i Fore  a st  Center  at  Ha  rt  - 
f o rd  now  p"  .i  e flood  ' recasting  ser.ic  ‘or  trie  Connecticut  River 
B.  . . ■ ■ r . ' > c >■  in  f 1 ow  f o r ec a • • for  the 

prim  ipal  point:  aiong  '.hi  n air.  stem  and  its  tributaries.  Improve- 
ment and  ''xp.m-ion  of  1 1 is  syst-uo  cull  tie  required  in  rd«  r to  meet 
(h>  needs  for  more  u«*a:le  and  ■ ira'e  tort  casta.  Although  fore - 
a-ts  an  ndi  pensabB-  in  tv  ng  lives  an  redu  mg  property  damage 
during  iloi  us,  t •.  iite  likely  'hat  detailed  , untinuous  dove  forecasts 
will  prove  t('  t*<  i e-n  mor*  va,  table  All  of  tin-  water  re-sources 
man  a germ  n t or  og  rarn  p i ■ n ne  - for  ' ••  f >i  : < ' . . tit  Riv  r Basin  - t looci 
i ontrol , na vigatu  .vat*  . r >p I • • c e • r • ish  <i nd  -v i Id  1 if  e , and  even 


recreation  - w:ll  be  more  effective  ar.  i more  effi  *-nt  wr.pn  the  de- 
cision makers  have  <if  the.r  disposal  a complete  and  at  curate  pre 
diction  of  the  behavior  of  the  streams  . 

in  order  to  achieve  this  degree  of  sophistic  at  on  in  strearnflow 
forecasting,  automated,  detailed,  real-time  cat  r.  precipitation  and 
river  stages  and  current,  and  predicted  reservoir  releases  rr:  is'  be 
available  as  input  parameters.  The  C or:,s  of  Engineers  network  des  • 
cribed  above,  as  well  as  information  from  satell  ars  w.l! 

be  utilized  in  the  , implex  reporting  network.  In  addition  the  fore- 
casting computations  will  be  made  by  i_omp’  or  programs.  It  is  also 
anticipated  that  the  dissemination  of  the  forecasts  to  the  users  will 
be  bv  means  of  data -links  or  other  high-speed  devices. 

(8‘  Programs  to  inform  the  public  of  the  i . ,1  liability  of 
flood  plain  insurance  and  flood  fighting. 

l9t  There  is  need  to  greatly  expand  current  water 
quality  monitoring  and  particularly  at  . to-  when  so  much  interest 
and  concern  .ip  being  evidenced  by  the  n hip  fc  environmental 
quality.  In  order  to  know  the  etfect  ‘.huh  new  improvements  will 
have,  one  must  have  proper  knowledge  of  w hat  is  available  currently 
and,  in  many  cases,  gage  control  station  a r<  not  broad  > in  .gh  to 
deliver  the  types  of  data  that  are  necessary  to  constr  id  a basic  pro 
file  of  the  river's  environment. 

The  use  of  more  sophisticated  monitoring  equipment  at  those 
sampling  stations  maintained  bv  Federal  and  State  agencies  as 
well  as  at  the  additional  stations  proposed  bv  tie  Subcommittee 
or.  Water  Quality  will  allow  for  broader  s • rveillance  of  the  rivers’ 
environmental  condition.  On  going  programs  of  manv  of  the  Feder- 
al agencies  include  water  quality  monitoring  at  resource  facilities. 

For  example,  the  Corps  of  Engineers  regularl\  samples  the  inflow's, 
outflows  and  the  ponded  water  at  its  water  storage  projects.  These 
samples  are  anal\ zed  at  its  Barre  Falls  Pam  field  laboratory  and 
the  collected  data  ar  e used  to  improve  reservoir  regulation  for  the 
e.nhanc erne nt  of  water  quality  both  in  the  reservoir  and  in  down- 
stream reaches. 

2.  .Structure!  Measures 

In  order  to  meet  the  needs  determined  as  part  of  the  comure- 
hensive  study  it  will  be  net  c ssury  to  install  considerable  structural 
measures.  A summary  of  these  more  important  structural  measures 
is  detailed  as  follows: 
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(a)  Public  anc  private  construct,  m of  those  waste  treat- 
ment facilities  required  to  meet  approved  State  water  quality  stand- 
a rds  in  the  ir.  as  delineated  ir.  Appendix  D.  The  estimated  cost 
ut  providing  secordarv  tre.  tment  to  point  source  p dlutior.  loadings 
11  the  basin,  bv  State,  is  shown  in  Figure  VIIi-1  both  for  the  1980 
Early  Action  Plan  and  tc  fulfill  the  potential  2020  needs. 

(b)  £ xpar.  s io;  of  the  existing  basin  power  supply  svstem  by 
private  oi  n ur.icipal  utilities  to  meet  those  power  demands  which  will 
be  allocated  to  the  Connecticut  River  Basin,  as  discussed  ir  Appendix  I. 

t ( unstr  ictioT  ot  seven  ma  or  reservoirs  in  which  flood 
i ont  r<  i , s ,i  prime  pur  p . s e . Inc  1 .dec]  is  one  pr  o e ■ t currently  i n the 
design  stage  , Beaver  Brook  on  the  Ashuelot  River  in  New  Hampshire. 

Of  the  remaining  six  reservoirs,  two,  Victory  on  the  Moose  River 
and  Gays •.  : lie  on  the  White  Ri\er,  are  in  Vermont;  three,  Bethlehem, 
Claremont  and  Honey  Hili  on  he  Ashuelot  River  , arc  ■ n New  Hamp- 
shire, and  Meadow  is  m Massachusetts  or.  *he  Deerfield  River.  Per- 
•inw.  iaia  on  the.-  pr  • cits  are  reported  m Table  K-40  and  their  loca- 
tions . re  -hown  on  Plate  K ’. 

M)  I'hree  other  ma,or  reservoirs  are  included  n the  Parly 
A tion  Plan.  They  are  Gardner  on  the  Otter  River  ir  the  Millers  River 
Basin,  Massachusetts;  Bla«  Hedge  in  the  Salmon  River  Basin  and  Cole- 
bruok  in  the  Roaring  Brook  Basin . Connecticut . liven  though  they 
would  be  c onstructed  for  purpo.-es  other  than  ilood  control,  they  would 
have  some  effect  in  reducing  run  off.-.  Generally,  pool  levels  would 
lowered  somewhat  .ring  or  ifte-r  la  c tall  to  tllow  heavy  spring 
r*ms  to  be  controlled  >ud  stored  Es  smtially , twe  of  the  projects, 
namely  ('.debrool  at.  1 Bl.u  me  g<  . re  reci  ured  for  the  enhancement 
of  fisheries  and  the  r >•  lorati.m  ci  tie  ...  uiromot  • program  in  both  of 
the  tributaries  w he  r > the'  t • ! ru  i t . r e ire  locate'.  Its  the  instance 
, if  the  Gardner  oro  < • t , this  p . rt  i.  ul.tr  proposal  is  necessary  a s an 
alternate  means  of  i:u-e-tirg  - fabltshed  tap  standards.  I ho  Gard- 
ner project  w.t  . found  to  inon  < conomical  than  advance-,  or  ter- 
tiary treatment.  Ir  addition,  it  wc  i lei  provide  for  othe  r multiple  use- 
pur  poses  . 

c lr  lur;.<i  ,n  the  pl.m  ir«-  he-  modili  .tion  of  four  exist- 
ing Corps  of  I-.  gine  .-rs  flood  eomroi  dam  - hy  the  incorporation 
through  mo-:  .f  i a tion  .in  rese-rvmr  regulation  of  permanent  pools  to 
include  1 1 1 1 e- e I purpose  c re-  re  . 1 1 - <n  . 1 1 s h i nc I w l Id  1 1 1 < , and  wate  r 
supply.  I he-  prop  ts  ar-  <li  . i-  e-d  .i.  fetail  in  Appendix  M. 
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- Knight  v ille  Da m on  the  Westfield  River  in  Mass*  h isi-its  , 
tnodifu  ations  to  im  lude  a i onirrvalion  p 1 for  roc  reation 
and  low  flow  augmentation  to  enhance  fisheries. 

"men  Village  Dam  c.r.  'he  Ompompanoo-c.  River  in  Vermont 
and  contingent  upon  the  solution  to  an  existing  water  quality 
problem  on  the  West  Branch  of  the  river  would  he  operated 
to  provide  a conservation  pool  for  r«*c reatici . 

1 illy  Dam  on  the  Millers  R i . er  in  Massaehuse't  , modifi- 
cations to  divert  water  supply  as  part  of  a flood  skimming 
operation  .ind  to  establish  a conservation  pool  for  re<  rea 
t ion . 

Barn  F alls  Dan.  ind  Reservoir  on  'he  Ware  River  in  Massa- 
■ husetts  . contingent  on  soi  ition  to  . urrent  water  quality  prob 
lem,  could  be  operated  to  provide  low  flow  augmentation  dur- 
.ng  the' '“ummer  months. 

(fi  Lo>  al  flood  protection  projects  at  five  loc  ations  in  the 
basin  art  referenced  in  Appendix  M . and  were  found  necessary  to  < om 
pi.  ment  . >th«  r flood  ontrol  measures  in  the  basin  plan.  These  are  as 
follow  s : 


(li  Westfield,  Ma:  sachuset’ s u prov<-ments  to  provide 
for  Js.uOO  linear  feet  of  earth  dikes,  about  1 , sOO  feet  of  concrete 
flood  wall  s . two  pumping  stations  , .me  1 > ,000  linear  t c.-t  of  channel 
improvement  on  th*  I.ittle  and  Westfield  Rivers. 

<2.)  Lancaster,  N*-w  Hampshire  - a small  ice  retention 
dam  and  reservoir  on  the  Israel  River  about  one  and  one-half  miles 
ipstream  of  its  mouth,  together  with  <d  . 800  linear  feet  of  channe  l 
improv ement . 

<il  Hartford,  Vermont  - improvements  ol  ice  jam  flood- 
ing by  excavation  of  reach  tor  ',000  linear  feet  ot  the  White  River 
from  the  vie  .nity  ot  Hartford  Bridge  to  the  mouth. 

(4)  St.  .Johnsbury,  Vermont  flood  control  improve- 
ments provide  for  1.Z00  lineuir  feet  of  prote.  tive  earth  dike-  and  e on- 
cre-t'  floo<lwall  , a railroad  gat.  siren  tire-,  and  a pumping  station 
located  along  the  Ha  sumps  n River 

(s)  Hark  River,  C'onnee  tie  ut  flood  c ontrol  improve- 
ments provide  for  1 Z , 8 H linear  feet  t conduit  with  head  wall  .ind 
pumping  structure  along  the  Hark  River  in  flarttord,  ( onnecticut. 
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(g  Seventeen  upstream  watershed  proiects  as  referenced 
in  Appendix  I-  . rhes**  local  project  would  .m  lude  rn  floodwater 
reta  rding  st  r ict  ires  ot  which  < wo  .!•.  : • ■’  i It it»ie  - purpose  ' ■ ght 

projects , currently  authorized  or  plant  , it  1 iw  " 

566,  as  amended,  are  as  follows: 

( 1 i West  Branch  , Westfield  H ivrr  I ' ft.  Mat  -a-  h i - 
setts,  conipr.sed  ot  95  square  mile.-  of  drainage  area  with  II  -tc  rage 
sites  retained  for  flood  prevention.  Approxir  ately  10,  '5  acre-feet 
of  storage  are  being  roriside  red  for  n reat.or  «rd  f'th  and  w dine. 

(1)  t'pper  Quaboag  River  (supplement  project) , a s sa  - 
chusetts,  comprised  of  147.4  square  mile:  of  drainage  ar-a  w t) 
storage  sites  planned  for  flood  prevention.  . s<  emg  ons  et 
as  part  of  the  project  are  3,900  acre  feet  of  sti  rage  for  ret  reation. 
water  quality  and  water  supply. 

(3l  Wells  River  Project,  Vermont,  omprised  of  0 * . ’ 
squar*-  miles  of  drainage  area  with  ■.  storage  tea  planne  • for  fl  c.< 
prevention.  Approximately  7.  -.0')  a re-fe.  • of  ite.rag-  for  r*o  rear  n 
is  also  being  considered  as  part  of  the  projec  t. 

(4!  Sugar  River  Project,  New  Han  pshire,  comprised  of 
275  square  miles  of  drainage  area  with  1>>  storage  sites  planned  foe- 
flood  prevention.  Also  being  considere  is  par*  of  the  pro  ec  t for  rt 
creational  ise  are  15,400  acre-feet  ot  st  • r.igc 

(5)  Blow-Mr  - Down  Broos  Protect  New  Hampshire,  com- 
prised of  1 8.  3 square  miles  of  drainage  are  . with  4 - forage  sites 
planner!  for  flood  prevention.  Approximately  ’00  icre-feet  for  m rea 
tion  is  also  to  be  • onsidered  a part  of  the  pro  ect 

(6)  Indian-Mascoma  River  Project,  New  Hampshire,  com 
prised  of  133,t  square  miles  of  drat;  ige  ire.  With  f storage  sit  s 
planned  for  floor)  prevention.  About  i.  - ,00d  i<  re -feet  of  storage  for 
rec  reationa)  use  is  also  being  considered  a part  ot  the  project. 

(7)  Gale  River  Projer  *,  New  Hampshire,  comprised  of 
91  square  miles  of  drainage  area  with  l stc  • .ge  sites  planned  tor 
flood  prevention.  Also  being  considered  arc  • ' 1 a.  re  feet  of  stor- 
age for  rec  relational  use. 
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• « 'ndian  Brook  Project,  New  Hampshire,  comprised 
t 1.1  square  miles  of  drainage  area  with  1 storage  site  for  flood 
prevention.  Also  780  acre-feet  of  storage  for  ro  reational  use  is 
be^ng  considered. 

Nine  potential  watershed  projects  are: 

ill  Mill  River  Proieit,  Massachusetts,  comprised  of 
s -i  square  miles  of  drainage  area  with  1 storage  sites  for  flood  pre- 
vention. Included  is  3 , 800  ac re-feet  of  storage  for  recreation  and 
water  supply. 

(2)  East  Branch.  North  River  Project,  Vermont,  com- 
prised of  39  square  miles  of  drainage  area  with  1 flood  prevention 
site  which  include  l.bOO  acre-feet  of  storage  for  recreation  and 
fish  and  wildlife  use. 

(:>'  North  Branch,  Deerfield  River  Project,  \ermont. 
om prised  of  50  square  miles  of  drainage  area  with  5 storage  sites 
r flood  prevention.  Included  arr  l,  700  acre-feet  of  storage  for 
recreation  ami  fish  and  wildlife. 

f 4 1 Whetstone  Project,  Vermont,  comprised  of  38 
squire  miles  of  drainage  area  with  5 storage  sites  for  flood  preven- 
tion. Included  are  9,600  acre-feet  of  storage  for  recreation  and 
fish  and  wildlife  . 

Bali  Mountain  Brook  Project,  Vermont  comprised 
,i  square  miles  of  drainage  area  with  1 sites  for  tlood  preven- 
tion. Included  are  i.OOG  acre-feet  of  Storage  for  recreation  and 

fish  and  wildl  le  . 

Plat  k Brook  Project,  Vermont,  comprised  ot  19^ 
square  miles  of  drainage  area  with  3 sites  for  flood  prevention. 

(V)  Passumpsic -Moose  Rivers  Project.  Vermont,  com- 
prised of  174  square  miles  of  drainage  area  with  8 sites  for  flood 
prevention.  Included  are  13,300  acre-teet  of  storage  for  recrea- 
tion and  fish  and  wildlife. 

(8  ! pper  Ammonoosuc  River  Project,  New  Hampshire 

comprised  of  354  square  miles  of  drainage  area  with  3 sites  for 
flood  prevention.  Included  are  4 3,300  acre-leet  of  storage  for  re- 
i reation,  water  quality  and  water  supply. 
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1 9 1 Mohawk  River  Protect,  New  Hampshire,  comprised 
of  St.  square  miles  of  drainage  area  with  ' site-,  -or  flood  prevention 
Included  are  10,000  a.  re-feet  of  storage  for  i.  reason. 

( h > Completion  under  Public  Law  80  7r"  four  resource 
conservation  and  development  projec  ts  having  substantial  land  areas 
within  the  basin  (referenced  in  Appendix  1 i,  as  follows. 

(1)  North  Country  Resource.  Con-e-  ation  and  Develop- 
ment Pro.ec  t comprised  1,201,700  acres  in  Com--  Grafton  and 
Carroll  Countif  s of  N.-w  Hamp  hire. 

(2)  Last  Central  Vermont  Resource,  ( . nservatien,  and 
Development  Pro  .ec  t encompassing  2 3 towns  ii  ports  ci  ■ rat  ge , Wine 
Bor,  Rutland,  and  Addison  Counties. 

ii)  Berkshire -Franklin  Resour  e , ( unservation  and  De- 
velopment Project,  with  some  ' 00,000  ac  res  included  i:  ti  e basin  in 
Massachusetts, 

(4)  Pastern  Connecticut  Resource,  Conservation,  and  De 
velopment  Prop-.t  including  2t ,,C00  acres  in  Tolland  and  Ne  vc  l.or.doi 
Counties. 


(ii  Other  select  upstream  impoundments,  for  purposes  oth> 
than  flood  control;  118  clam  sites  in  total  as  n mrenced  in  Appendix 
F . 

These  118  sites  would  have-  a total  storagt  capacity  of 
46  5 , 000  ac  re-feet . of  whu  h n8, 000  ac  re  feet  would  be  for  floodwater 
and  sediment,  1 c 6 , 000  a c r <■  - fee*  for  recreation,  1 1 1 , 000  acre-feet 
for  fish  and  wildlife,  108,000  ac  re-fe.  t for  low  flow  augmentation, 
ancl  20,000  acre-feet  for  public  water  supply.  A total  of  18.200 
acres  of  water  surface-  area  and  flow  augmentation  benefiting  4*  7 
miles  of  downstream  fishery  would  res  ilt  from  these  impoundments. 

( ) Structural  developments  on  National  forests  lands  (re! 
(-rented  in  Appendix  Fi,  as  lollows:  recreation  f.  ilities  on  SSS 

acres;  rec  reational  impoundments  amounting  to  310  surface  acres; 
25S  miles  of  roads  ancl  trails;  37  fire  control  heliports;  3 7 ac  res 
of  fish  and  wildlife  improvements. 

(k)  Navigation  improvements  ire  needed  and  are  described 
in  Appendix  L.  I hey  provide  for: 
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(I)  Deepening  and  widening  *h«  present  • • ti  *•  r . 1 I 

navigation  pro  ;»-c  t 1 rom  Say  brook  Light  to  Ha  r'for  ' , t •»  • ' ■ it  . 

(2  i Construe  t ion  ot  a >,£  -mile  r‘>  ri-ational  n n 

project  from  Hartford.  Connecticut  to  the  v.  mity  ■ f 'he  WdLn.cn 
sett  Highway  Bridge  below  Holyoke  Massac  t~  sett-. 

( J)  Rec  reational  navigation  impriven  • • >».  h»  main 

stem  of  the-  Connecticut  River  behind  the  Holyoke.  . ir.n-rs  faiL 
Vernon,  anci  Bellows  f alls  power  dams. 

(1)  Constru  Con  T fish  hatcheries,  is  well  c-  fish  elders 
to  meet  requirements  of  resident  and  anadromous  res  ration  ore 
grams. 
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Section  1 - Ht  netits  am:  Cost  by  Rebeurct  ~ateg  - • 


F 


Gent  ral 

Beneiits  w«  re  evaluated  within  tlu  g liding  * ria  < ! it  note 

Document  97,  h"th  Congress,  as  appro,  ed  !>y  tie  l -resident  in  May 
19n2.  In  general,  benefits  are  iefin*  1 n this  >:  i .prehens  r e report 
as  gains,  net  of  associated  tests,  in  the  a]  it  of  goods  and  services 
whuh  result  from  conditions  with  the  :;ro  ect.  >s  compared  with  con- 
ditions  without  th«  pro  < • . fhe  report  s ri.ee  t •>  indicate  and  to 

evaluate  the  benefit  - of  measur.  ■>  < oris  it  red  during  the  plan  form  • 
illation  process.  Where  benefit"-  were  of  an  intangible  nature  they 
were  identified  but  not  given  dollar  vah.es.  Tangible  benefits  wer#  - 
expressed  in  dollar  - where  possible,  hut  ■>  noted  -i  the  following 
paragraphs',  which  u - ribe  benefit  to  spe  : i •>  r rt  tourcc 

categories,  there  are  some  in  tan.  e«  in  wh.  t quite  data  are  not 

available  to  transl  it  e rtatn  tangible  benefits  -liar  values. 

The  study  attempted  to  quantify  the  t r ••  ,-alue  ot  e«  1.  resource  pur- 
pose. as  more  than  men  iv  the  cost  of  providing  - qaiva  lent  bench  s 
by  alternative  means.  However,  where  tins  .a-  not  possible,  bene- 
fits were  considered  to  be  at  lea  t equal  to  the  • st  costly  alterna- 
tive means  ct  accomplishing  the  same  end.  benefits  were  considered 
to  be  those  ga  ns  ng  and.  st  >du  ed  by  the  Karly  Action 

Plan,  from  1980  throughout  the  life  of  he  pro  •-U-ment  under  con- 
sideration. F uture  benefit-  were  reduced  t.  pre-  • • * worth  and  then 
converted  to  at:  annual  basis  at  a dis.  cunt  rat.  of  -4  7 t 

Individual  multipit  -purpose  reser.oi  • n.cnts  were  included  ’n 
the  Early  Action  Basin  Plan,  initially  and  primarily  to  meet  specific 
water  resource  needs  pr  e c t ed  ? o oc  c r by  t ht  ye.it  1 480.  One  e t ha ! 
element  was  included  in  the  Basin  1 bin,  it  w« - then  xamined  as  to  its 
. apability  to  meet  otln  r needs  throughout  the  hie  the  proposed 
project  element . Ibis  was  to  assure  that  the  s op.  ' development 
maximizes  m 1 benefit  produced  by  the  Basin  r e.-.  mi  r c t- , ami  that 
there  is  no  more  economical  means  of  n.  on. pit  tin  the  * amt*  pur- 
pose whic  h would  be  prec  luded  by  projer  t ■ • velopment 

1.  Water  duality  Benefits 

Water  quality  benefits  a r<-  tangibh  .n  the  sense  that  adequate 
quality  levels  make  possible  other  benefit  tal  ises  such  as  water  supply 
rec  reation,  fish  and  wildlife  enhancement  and  aesthetic  enioyment.  Pn 
hancement  of  adjac  ent  lan'l  values  ind  cor  -ponding  intangible  benefits 
also  result.  Benefits  ,tr<  most  offer,  widespread  and  not  always  identi- 
fiable to  the-  benefic  mry,  ancl  in  this  .sense,  re  usually  regional  in 
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nature.  Higher  levels  of  water  quality  mean  h savings  m water  supply 
treatment  costs,  although  the  methodology  to  quantify  the  extent  0f 
such  benefit  is  limited.  Appendix  D indicates  tha-  a voriHuti  n can 
be  drawn  between  streamflow  and  reduc’ione  :n  advanced  treatment 
costs . 

The  attainment  of  fish  and  wildlife  and  outdoor  ret  r ational  goals 
in  the  basin  are  dependent  or.  t.ne  availability  ot  adequate  .v  a - r quality. 
Certain  activities  are  completely  dependent  upon  water  qualit.  while 
others  are  enhanced  by  a high  water  quail's  ! he  St  a es  *mi  the  Fed- 
eral Government  have  recognized  the  inherent  value  >;  quality  water 
and  because  of  this  have  adopted  standards  to  r<  store  and  preserve  it 
for  the  future.  It  is  assumed,  therefore,  that  the  cos's  >;  meeting 
the  standards  are  a necessary  expense  and  leas  e : tal  to  the  crs1 
of  the  most  feasible  method  ot  achievement. 

2 . Howe  r Benef  it  s 

In  its  analysis  cf  power  benefits  t ■ invest  ga!  ion  was  limited 
to  the  study  of  produ  rig  power  through  either  > cnvent  ion.il  hydro 
electric  generation  or  through  pumped  storag  gen  r.i'ion.  As  non  : 
in  Appendix  C (Hydrology  ' power  studie  s were  n .sed  on  the  following 
assumptions: 

- Future  large  thermal  - elect  r;<  plans  would  he  the  primary 
sourc  e of  ba  * load  supply. 

- The  logical  role  for  hydroelectric  plants  would  be  in 
meeting  peak  power  demands. 

- Only  sites  with  drainage  areas  gr>  it<  r than  2‘  square 
miles  were  considered  for  conventional  at -site  hydro- 
electric potential. 

- Sites  with  smaller  drainage  areas,  but  with  head  differentials 

in  excel- s of  500  feet  were  considered  for  pumped  storage 
potent  ial . 

An  evaluation  was  made  of  the  t ffect  of  proposed  m ervc-.r  releases 
on  energy  output  by  existing  elownstn  am  hydro*  lectru  plants.  In  this 
instance  an  energy  value  of  3 nulls  was  used.  Hydroelectric  powt  r 
benefits  were  based  on  the  ost  of  providing  equivalent  power  by  the  most 
likely  alternate  sourc*  to  serve  the  same  n irki-t  area.  Throughout  the 
sit*:  screening  process,  average  basin  vide  values  of  $10  per  kilowatt 
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and  3 mills  ;>«■  r kilow.it*  h air  1 • > r en«  rm  ••  <•  re  used.  In  testing  tor  the 
eumomii  teasibility  1 adding  hydr  t r .•  ; ■v.cr  i rps  projects 

the  separable  costs  of  the  addition  Mere  cor-  oared  with  the  costs  of  a 
publ  icl  y - financed  pumped  stora^i  p r ■ < i ' In  tl.  s '.atte  r instance  values 

of  pe  r kilowatt  and  3 mills  p<  r i i!"M.itt-l  urs  wer<  employed. 

3 . Peered1;  <n  He  ne  l t s 

Bene:  :ts  lir  rec  real  : vo-ri  t,  - • r i . s • i Supplement  1 

of  Senate  Document  '7  and  varv  as  t dlows 


Value  Per 

Area  T y p«  B < nation  Day 


A rea 

I 

High  D< 

•ns lty  ID  creation  Are  i 

s 

$1.  50 

A rea 

II  - 

( ji  ne  r.i  1 

ltd  ■ • e c r e a t i • 

\ Teas 

Si.  00 

A rea 

HI  - 

Na  t urn  i 

Environment  Areas 

$2.  50 

Annual  benefits  for  water  based  pr  < c ts  .re  based  on  tin  number  of 
recreation  days  use  p«  r season  multiplied  b-.  th<  value  p«-  r recreation  day. 


In  general,  studies  and  site  sc  r>  rnint  '-s'  mates  i r recreation  taci- 
lities  cost.  e\clus  ve  of  land,  were  based  on  dollar  value  per  re-creation 
day.  Thes*  estimated  capital  costs  n dollars  per  acre  i de  \ eloped  land 
an  described  in  detail  i:  Append. x 11.  and  an  as  foil  w s 


Outdoor  !■  i emu.  ,n  l..ind  t lass  i tic .it : n 


Sub-  Ha  s m High  Dens  it  \ 


< ie  ne  ra  1 


Natural  in-.;  ronment 


1 1 ppe  r 

Middl. 
1 ,ow  e r 


5 2,  200 
58,  800 
bl  . ti  00 


),  500 
1 1,  000 
1 2 500 


4 000 
4.  400 

5 200 


{estimates  ei  facilities  • < • s t t ■ > i those  r-.-c  i mended  mu  tor  reservoirs 
a r<  based  on  actual  preliminary  dev«  lopment  lacouts. 


In  .tddition  t . benefits  .it  v..it<  r bodi<  s and  adjacent  land,  reaches  of 
streams  n lh<  Connecticut  H u r Basin  with  their  associated  land,  were 
evaluated  1 determine  their  potent,  a 1 to  produce  ri  i re.it  am  benefits. 
Stream  flow  was  correlated  with  r>  cri  atmn  b<  nelit  itput  for  selected 
stream  reaches  of  the  (dinned  cut  H \ ■ r Basin.  Evaluations  are  subject 
to  changi  in  more  detaili  d field  studu  s . • r r>  fim  tnent  of  present  methudo- 
logy. 
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4 . f i s h a nd  Wildlife  Benefits 


Fishing  benefits  were  considered  to  result  from  new  or  im- 
proved water  bodies  for  both  told  and  warm  water  fish  species.  Pin 
humement  ot  stream  fishing  is  expected  to  result  from  improved 
quality  anti  quantity  of  flow.  Stocking  of  fish,  improvement  of  habitat, 
elimination  ot  undesirable  specie.s,  preservation  of  stream  bed  and 
acquisition  of  stream  bunk  are  also  measures  of  s ignif  i t a nt  benefit  to 
fishing.  For  study  purposes  the  measure  of  resident  fishing  benefr 
was  the  f i s he  rman -day  . I he  unit  value  attached  to  f ishe  rman -day 
varied  with  type  and  density  of  fishing  and  location  m the  basin. 
Reservoir  fishing  varied  from  $2.50  to  $5.00  for  < old  water  and  from 
$2.50  to  $4.00  for  warm  water,  .'stream  fishing  values  varied  from 
$2 . 50  to  $5.00. 

( reation  of  additional  waterfowl  habitat  would  encourage  an  in- 
crease in  waterfowl  use  by  migrating  birds  in  spring  and  fall  and  for 
nesting  and  rearing  young  in  summer.  The  im  reuse  would  enhance 
wildlife  resources  and  was  measured  both  in  value  of  waterfowl 
hunter-days  provided  and  in  costs  of  providing  similar  habitat  by 
the  most  likely  alterna  five . A unit  value  of  $4.00  per  hunter-day 
was  used  in  this  analysis,  together  with  an  average  annual  figure  of 
approximately  $30.00  per  acre  of  habitat  c reated. 

An  anadromous  fisheries  program  was  initiated  bv  the  State  fish 
and  game  agencies  and  the  Fish  anti  Wildlife  Service  subsequent  to 
passage  of  the  1 ft>  ■ Anadromous  Fish  Act,  wherein  Congress  recog- 
nized the  importance  of  conserving  and  developing  the  anadromous 
fishery  n sources  of  the  nation.  Phc  coordinated  program  developed 
for  the  Connecticut  River  Basin  has  as  its  goals  the  restoration  of 
Americ  an  shad  and  Atlantic  salmon  fisheries . I hts  on  going  pro- 
gram was  taken  into  at  count  during  the  comprehensive  study  along 
with  all  other  factors  having  potential  for  contributing  to  or  detrac  - 
ting from  resource  capability  for  meeting  anticipated  needs.  Insofar 
as  any  features  ot  the  Basin  Plan  were  determined  to  have  potential 
for  improving  the  amount  of  anadromous  fishery  resource*  and 

opportunities  for  their  usi  , benefits  were  computed  in  a manner  simi 
lar  to  that  followed  in  the  case  of  other  fish  and  wildlife  resources. 

1 he  value  of  flows  required  to  meet  ttsh  hate  hi  rv  needs  was  ass  imed 
to  be  at  lea  st  et|  la  1 to  tile  c ost  of  the  least  expensive  simn  e of  * ipply. 
The  value  of  flow  to  enhance  ana  romou-  lishing  was  determined  by 
the  number  of  fisherman  days  provided  and  rn  iltiplied  by  an  estimated 
'hC  . Of)  per  fisherman -day  . 
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. Water  Supply  lie- net  its 

Benefits  from  an  adequate  siur.  e of  water  supply  are  often 
taken  tor  grai.'e-d,  and  are  is  tally  tar  beyond  the’  costs  of  development 
even  though  the  latter  is  the’  most  common  technique  isei  to  evaluate 
water  supply  benefits.  An  adequate  water  supply  is  vital  to  the-  well- 
being  and  economic  health  of  .»  community,  and  lack  of  it  is  usually  a 
•tester rent  to  pr<<per  growth.  Several  important  aspects  are  a healthy 
lin-.ate  te,r  pi  pulation  am:  economic  growth  as  wi-11  as  prote-e  tion  of 
life  and  prope  rty  by  adequate’  supplies  for  tire  protection. 

In  lieu  of  an  ace  urate’  means  of  assessing  the-  true  value’  of  an 
idequate  wate  r s ipply,  a conservative’  measure  of  the  tangible  sog- 
nient  of  the-  total  benefits  may  tie-  obtained  by  determining  the  amount 
of  mone-y  that  people’  pay  lor  water.  Figures  for  each  of  the  six  sub- 
basin  areas  are-  contained  in  Appendix  I),  anti  include  the  costs  asso- 
i lated  with  omplete  operation  of  a municipal  system  including  develop- 
ment, • re.it  me-nt  , distribution  ope- ration  and  administration,  and  for 
private’  utilitie’s  a return  on  investment.  With  the  exception  of  CRB 
II  (L'ppe-r  Ve-rrnonti,  the  average  cost  of  dome  stic  water  was  $381  to 
$4S->  pe-r  luilli  n gallons  a a *otal  annual  cost  oi  trom  $140,  000  to 
$i'<  000  per  million  gallons  pi-  r das  capacity.  In  CP  B II  the  average 
c > s t \y«8  $ ;d.  000  p<  r MOD.  Th<-  annual  cost  >>i  industrial  water  users 
range  from  $4 ' , U00  to  $ 1 5 0,  000  pe  r MGD  o 1 system  capai  tv. 

’ . Navigation  Benefits 

Navigation  benefits  wert  conside  red  to  accrue  to  both  recrea- 
tional and  .ommercial  waterway  improvements,  as  well  as  to  such 
other  purposes  a*  enham  e-ment  of  fisheries  and  land  cnhanc  emcnt , 
Benefits  tor  re  national  boats  were  evaluated  as  the  net  annual  return 
that  boatowners  would  enjoy,  should  improvement  be  made,  .!  the-ir 
boats  were  on  a for-hire-  basis.  Ihe  net  be-ne-fit  reflects  the-  difference 
be  twe-e-n  th<  return  that  could  be  anticipated  based  on  present  restricted 
use  ot  the-  waterway  and  return  that  could  be  antu  ipated  based  on  m- 
re-ased  us<  afte  r wate-rway  improvement.  Kvaluations  were  made  of 
the-  benefits  e-xpected  to  be-  realized  by  the  existing  fle-e-t  after  the-  pro- 
posed in  prove-me-nt,  as  we-il  as  those  accruing  to  the  prospective  fleet 
rifle-.  ting  both  the  normal  growth  that  could  be-  e-xpe-cted  without  the- 
improvement  an<l  the  accele-rated  growth  that  could  tie  expected  after 
improvement . 

Benefits  to  comme-rc  lal  navigation  improve-ments  we  re-  considered 
to  re-suit  from  the  savings  in  reduced  transportation  costs.  These 
savings  would  lie-  attributable  to  both  the  redu.  e-d  delivery  cost  per 
tm  made-  possible;  by  the  use  of  deeper • d raft  vessels,  and  also  to  the- 
savings  in  travel  time-  because  of  channe-1  widening  and  easing  of 
h.t  /.a  rdous  bend  s , 
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7.  l.anei  M.inajfi'mpnt  and  Upstream  Watershed  Control 

Benefits 

Benefits  for  land  treatment  are  i onsidered  to  he  pablu  good 
as  indicated  by  th>  19S4  action  of  Congress  in  adopting  the  Watershed 
Protection  and  Floor!  Prevention  A.  t (Public  Law  The  Ait 

emphasized  the  need  to  halt  ini  hecked  solid  erosion  and  excessive  run 
off  on  rural  land,  and  to  reduce  flooding  and  improve  drainage  on  agri- 
cultural lands,  in  addition  to  providing  other  beneficial  .se-.  Accord- 
ingly, benefits  ace  r ling  to  land  treatment  measures  on  to  te  hnical 
assistance  programs  are  considered  to  be  at  least  equal  to  the  most 
economical  manner  of  accomplishment.  Similar  rationale  applies  to 
programs  to  provide  proper  land  and  watershed  management  on  forest 
land  which  now  makes  up  about  '9  percent  of  the  Basin  area.  Acquisi- 
tion of  land  within  the  proclamation  boundarii  - of  the  White  and  Green 
Mountains  National  Forests  has  been  recognized  as  properly  within  the 
public  interest  in  reaches  stemming  from  the  1911  Weeks  Ac  t. 

Benefit  analysis  of  flood  control  features  of  the-  ipstream  watershed 
program  (Public  l.aw  *>>.<  was  done  in  a manner  similar  to  that  employed 
for  the  larger  reservoirs  as  disco-  sed  in  paragraph  b of  this  section. 

H.  Flood  ( ontrol  Benefits 

Many  tangible  ind  intangible  losses  are  caused  as  a result  of 
flooding,  many  of  which  cannot  be  evaluated.  It  should  be  noted  that 
even  when  monetary  evaluation  is  not  possible,  any  reduction  or  elimin- 
ation of  los  should  be  considered  as  a protect  benefit.  A list  of  bene- 
fits attributable  to  flood  control  arc  presented  in  Appendix  M and  consist 
generally  of  benefits  due  to  irtailment  of  present  and  future  property 
loss;  loss  of  life,  wages  and  . ommerc  e;  and  1<  due  to  land  erosion 
and  sedimentation.  Also  there  is  the  , irtailment  of  the  loss  of  money 
spent  on  flood  emergency  work.  On  the  positive  side  there  is  the-  en- 
hancement of  land  use  to  th>  removal  of  flood  potential,  as  well  as 
the  establishment  of  dc.u  e of  mind  and  sense  of  security  among  the 
inhabitants  of  prote<  ted  areas. 

In  the  case  of  multiple  -purpose  re  .erve  irs  containing  flood  control 
as  a purpose,  there  ire  benefits  not  related  to  flood  loss  but  which  are 
made  possible  because-  of  the  cost  sharing  advantage  ot  mult  iple  - purpose 
reservoirs.  That  is.  th-  saving  brought  about  by  combining  several 
water  resource  purposes  together  in  one  project,  may  make  construc- 
tion economically  feasible- , whereas  , individually  they  might  not  have 
been  justified  for  construe  tion.  An  example  of  this  latter  benefit  would 
be  th'-  creation  of  re-creation  and  fish  and  wildlife  opportunity  at  a 
multiple  purpo  e reservoir,  and  the  c-nhane  ement  of  land  t round  the 
perimeter  of  the  permanent  pool. 
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Flood  control  H'.i'asurcs  also  art  to  conserve  the  land  resources 
ot  the  Basin  by  reducing  erosion  and  s<  dimentation  and  by  making 
land  m»ri  productive  by  removable  of  t h« ■ flood  hazard.  The  re  are 
also  ecological,  environmental  and  re  reational  benefits  to  proper 
management  of  land  m flood  plains.  Although  not  strictly  a flood  con- 
trol benefit,  land  enhancement  around  the  perimeter  of  permanent 
pools  and  multiple  - purpose  reservoirs  wa6  t vaiuated.  Land  enhance- 
ment behind  dikes  was  onsidered  buf  due  to  the  extensive  magnitude 
of  the  comprehensive  report  was  no;  evaluated. 

Not  all  of  these  bent  fits  have  been  evaluated  in  a monetary  sense 
in  this  report.  The  principal  benefits  a6S«  ssed  were  due  to  the  cur- 
tailment of  loss  to  existing  structures  and  goods.  The  other  bene- 
fits, although  not  evaluated,  should  be  considered  vhen  deciding 
priorities  among  the  projects. 

The  study  also  took  note  of  the  possible  adverse  effects  of  flood 
control  measures  such  as  the  e onomic  cost  of  implementation,  in- 
convenience or  disruption  to  people  in  the  project  vicinity,  possible 
loss  of  productive  land,  as  well  as  environmental  and,  ecological  effects 
of  proposed  measures.  These  adverst  effects  will  be  minimized  or 
eliminated  in  more  detailed  design  stages.  For  instance,  every 
effort  will  be  made  to  relocate  people  in  the  project  area  to  a suitable 
area  in  th>  project  vicinity  end  to  ameliorate  economic  losses. 

F ish  losses  1 1 be  mitigate-  by  hatchery  construction  or  other  means 
and  canoeir.g  although  lost  in  one  area  may  be  enhanced  ’n  another  area 
by  reservoir  releases  during  a normally  dry  season. 

o . Flow  ^ iipmcnti'inn  Benefits 

Frobably  t h < n.  <st  difficult  area  01  analysis  were  those  includ- 
ing augmentation  benefits.  Practically  every  water  resource  use 
pointed  to  <1  need  for  belter  stream  regulation  with  flows  during  the 
summer  and  fall  months  Attempts  were  made  to  correlate  the  in- 
crease in  value  due  to  improved  flow  regimen,  although  not  always 
with  great  pre  ision 

Values  vit-rc  it'  hrd  to  flows  required  to  meet  the  water  quality 
classifications  adopted  by  the  States  In  those  instances  , the-  cheap- 
est alternative  cost  was  ised  as  the  yardstic  k for  benefit  measure- 
ment . 


Where  appropriate,  analysi  , wer<  made  of  the  potential 
in  energy  at  downstream  power  plants  due  • higher  flows. 


increase 
1 nc  rea s e s 
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in  en»  rgy  output  were  translated  into  dollar  bent-fits  by  applying  the 
market  value  for  power. 

Improved  recreation  .md  fish  opportunities,  made  possible  by  aug- 
mented stream  flow,  were  measured  in  dollars  per  user  day.  Dollar 
values  were  based  on  accepted  standards,  as  directed  by  'he  Water 
Resources  Council. 

In  cases  where  flow  augmentation  was  used  to  provide  water  sup- 
ply to  downstream  users,  benefits  were  measured  a-  the  cost  of  the 
alternative  source  most  likely  in  the  absence  of  the  project.  As  in 
the  evaluation  of  water  quality,  re.  reation,  and  fish  and  wildlife,  this 
manner  of  benefit  assessment  is  considered  conservative. 

Several  areas  of  accrued  value  due  to  improved  flow  have  not  been 
measured  in  dollars  and  cents.  One  example  is  the  enhanced  land 
value  caused  by  improved  quantity  and  quality  of  flow.  Studies  under 
way  by  the  Corns  Institute  of  Water  Resources  indicate  that  there  is 
a very  definite  monetary  gain  attributable  to  improved  flow  regimen; 
however,  a precise  technique  for  translating  this  very  real  gain  into 
dollars  and  cents  has  yet  to  be  developed. 

Generally,  the  P.arly  Action  PI  m provides  for  significant  flow-  in- 
creases throughout  the  basin  which  would  provide  for  new  and  en- 
hanced uses,  it  should  be  noted,  however,  that  benefit  assessment 
due  to  flow  augmentation  has  been  very  conservative. 

10.  Costs 

In  preparation  of  this  report,  efforts  were  made  to  evaluate 
the  cost  of  implementing  the  entire  1980  Parly  Action  Plan.  This 
was  lone  with  the  understanding  and  realization  that  not  all  plan 
elements  are  susceptible  to  evaluation  at  this  time.  One  example 
is  the  flood  plain  zoning  program  which  would  be  implemented  by 
the  local  communities  and  the  States.  In  many  instances,  the  pro- 
gram can  be  accomplished  by  zoning  without  a transfer  of  money 
or  land  title.  On  other  occasions,  it  may  b>-  necessary  to  acquire 
land  if  zoning  of  required  stream  reaches  annot  be-  effec  ted. 

Another  example  is  the  oist  of  several  of  the  areas  of  water 
quality  improvement  such  as  separation  of  combined  sewers,  and 
control  or  removal  of  ritual  bottom  sludge  de  posits  in  water 
bodies.  F.xtersive  d«  sign  or  rescan  h is  needed  in  areas  such  as 
these  before  a meaningful  estimate  can  be  made. 

) > 


VIII 


Ihe  pr<  • i ' . : • ba  t 'I  n re  cnt  proe  1«  vels  .vhi<  h arc 

i ons idi -re.  : ad  equate  asures  of  value  t<  r lab-  r,  good.*-  , and 
s.  r \ i ■ *!,!.>  b.-  i ( pi  r < ■ : ‘:o  ir  : plri  i r . < ti  t r - u t , : )p«-  r 

at «■• . .1  n>i  t 1 i.-t . tit  i oit. 

}•  i ' r in. i r r • « i i estimated  inve  t nu*nt  c t - ir.  olviny  tl.-- 

i-conotni'  i* v *i  ' pro  n b include  first  costs,  interest  during 
const  ruction  f t-!  tl  < ■ stnvated  lonstru.  tion  period  in  ext  ess  c.  i 
one  year  .mu  '!••  -r*  « r'  w orth  of  future  additional  facilities.  An- 

nual costs  utiii.-.n.-  mti  rest  rate  of  i - 7 / S percent  >vitb  a pro  • t t 
i 1 1 onoa-.u  1 :<  a rs  m<  into  rest  and  ime  rtizaf  ion  in  'he 

total  invest!..-  or  i < , • ro  i-cteil  annual  operation,  and  ma inter..* u-  • 

costs  in  . a a:  s i iv  t lent  to  I of  ma  or  replac«-rc.ent  s . loss  of 
ta:-:e  on  land.-  • n - tl  iat'd  on  current  ta  > trend-  and  the  net  loss 
of  produi  ti  it ••  n was  included  in  i ertain  instances  where 

prior  nport  . . . these  economic  lo  -es.  In  authorization 

reports  .ill  s ,,  i It  • .*  11  reduire  i complete  detailed  analysis. 

II.  Su:im..i  r > I I - • nef it  - ( ' o : I-. valuation 

As  i.  ■ pier  VII,  a benef.t-i  -t  analysis  was  made  of 

• . I el.-ti.c  ni  ; ti " .an  w here  mmu  1 iry  * al  tatinr.  w i s pos  s ible  . 
o'hi-r  elo  ep.  , iid  no'  lend  themselves  to  such  analysis, 

were  : r. . . .-  ■ • bin  . ' ’ ( oo  rd  in.  ting  ( otm?  itlee  • or;  s i.  i <•  r ed 

-1  em  hot!  -i  the  satisfaction  of  basin  water  resour<  e 

needs  and  i-.  ,-ith  the  over  ill  well  ->  .wing  of  the  people  c»f 

the  b.  , n . 


• n<  ••  ir.-i  mi  ir  ' .»•  red  s ;f  f i i-nt  in  'leternnm  whether 

an  element  . I - ; he  ii  I • : d m i ft*  .lin.  later  individual,  detailed, 
prop-  ! • : I - 1 1 . I • ■ n.  lit  • h the  « e ! d e e lopn  i ent  uni  'fie  bene- 

fits prod iii  e., 

pet  if  i illy,  lit  it  i i ! ..it  ion  ha  s bee  r ri , i»le  of  ‘-a  1 of  t he 
fol  low  ing  w i - • i-  ■ - i :>  r ■ • ■ 

- .',  oi  rshi-ii  preset  is  . urrerrly 

lie  : : u!  I ifinr.ci. 

Inst.!..  .«  eight  wu.'er-.heds  is  • n e s t : n a I ed  > 1 8 . 4 

million  o!  v 1. . h Id  ;m!  1 iori  a r e ill  ato!  lo  'lood  pn-  i-ntion; 

•>  1 . H uni 1 ion  - i - 1 r i ■ f r v . - » •■  r :ppl  v . wa  te  r qual  ity  , anti  f i sh 
and  wild  I ii<  i i . . 11  .on  t - 1 r ■ rea.cn.  'nnu.-l  i osi.s  amor 

1 17 • : • • 1 1 1 1 y i - 1 1 - . • i'  -<  ..t  , .iinut  $dc.7,b00. 

Mem-fit*  arc  - 1 1 i i ! I . ep.  .mi"  i 1 1 1 y . c or  ■ i st  in  u ”1 
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$ 32  0 , 7 00  f r orr.  reduction  of  lloodwater  and  sediment  damages  , 

$r'r»  3 . 000  from  recreation,  $122,000  from  fish  and  wildlife  devel- 
opments, $1,11, 800  from  redevelopment,  $ 1 55,  500  from  land  en- 
hancement and  $117,000  in  secondary  benefits.  Details  of  costs 
and  benefits  are  shown  in  Appendix  F,  while  the  allocation  of  stor- 
age and  costs  arc-  shown  in  Table  VIII-  1. 

(2)  Nine  Potential  Upstrean  V\  iter  hed  Pr  eel 

Installation  cost  of  thesi  watersheds  is  estimated  at  $10.  3 mil- 
lion of  which  about  $ 1<L  0 million  will  be  allocated  to  flood  preven- 
tion $3.  5 million  to  storage  for  water  supply,  water  qualify  and 
fish  and  wildlife;  and  $ 3.  8 million  to  re;  reation.  Annual  c osts 
amortized  at  4-7/8''  interest,  100-year  project  life,  are  about 
$940,000  annually.  Benefits  .ire  estimated  at  $1.0  million  an- 
nually, consisting  of  $440,000  annually  from  reduction  of  flood - 
water  and  sediment  damages,  $ 10,900  in  land  enhancement, 

$77 , 900  in  secondary  benefit  s , $12  3,  300  in  development , $ 1 1 1> , 800 
in  rec  reation  and  $209,700  in  water  supply.  Details  of  costs  and 
benefits  are  shown  in  Appendix  F,  while  the  allocation  of  storage 
and  costs  are  shown  in  Table  VIII- 2. 

(3  Seven  Ma  or  Reservoirs  with  Flood  Control  as  a 
Priniarjr  1 dirpo  s > 

These  projects  are  discussed  in  detail  in  Appendix  M . Pertin- 
ent data  are  shown  in  Fable  1)  of  Appendix  K,  benefits  arc1  shown 
in  Table  VIII  5,  costs  are  shown  in  Fable  V II I — 4 and  a comparison 
of  the  two  is  shown  in  Table  VIII- 9. 

(4)  Three  Major  Rese rvoirs  Whert  I lood  Control  is 
Not  a Primary  Purpose 

Fhese  projects  are  discussed  in  detail  in  Appendix  M . Bene- 
fits are  shown  in  Table  VIII  3,  osts  are  shown  in  Fable  VIII-4, 
and  a comparison  of  the  two  are  shown  in  Table  VIII- 9. 

(9)  F ive  I,o<  il  Protection  Projects 

Local  protection  p ro  its  a r i dismissed  in  deta il  in  Appendix 
M A summary  of  costs  and  benefits  is  shown  on  Table  V I II— t 

(6)  Hartford  t<  Holyoki  Recreational  Navigation  Project 

Benefits  are  expe>  ted  to  ,icc  rue  primarily  to  recreational  boat- 
ing although  the  pro  ec  t would  also  benefit  ommercial  navigation, 
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UPSTREAM  WATERSHED  PROJEC  rs  CURRENTLY  BEING  PLANNED 


EARLY  ACTION  FLAN 


BENEFITS  FOR  MAJOR  RESERVOIRS 
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Awaiting  design  funds 

M iifi<  a tion  to  existing  C*  rps  Er.  gmer  rs ' reservoir 


COST  INFORMS  TION 

MA .1 0 R DAMS  \ ND  MODIFICATIONS  TO  KXISTING  FLOOD  CONTROL  DAMS 

(in  $1.  000) 
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TABLE  YIII-5 


COMPARISON  OF 

BENEFITS  AND  COSTS  FOR  MAJOR  RESERVOIRS 


I i ' .t  . 


P r oje  t ts 

Total 

F'irst  Costs 

Annual 

Benefits 

T otal 

Annual  Charges 

Benefit 
Cost  Ratio 

NEW  HAMPSHIRE 
Bethlehem  Junction 

($1 , 000) 
16, 000 

1,310 

948 

1.  4 

Claremont 

20,  910 

1 , 4 36 

1,233 

1.  2 

Beaver  Brook 

1 , 660 

268.  9 

96.  8 

2.  8 

Honey  Hill 

11, 100 

2,  310 

682 

3.  4 

VERMONT 

V ictory 

6,  bOO 

563 

4 39 

1.  3 

Union  Village  — 

1 , 300 

233 

84 

2.  8 

Gays  ville 

3 1 , 600 

2,  676 

1 , 850 

1.  4 

MASSACHUSETTS 

M e a do  ^ 

4 1 , 400 

2, 769 

2,40  3 

1.  2 

Tully  - 

18, 700 

2,019 

1,453 

1.  4 

Gardne r . , 

4, 070 

3 38 

272 

1. 2 

^ / 

Knight  ville  — 

4,400 

680 

253 

2.  7 

CONNECTICUT 

Cold  Brook 

4,  700 

710 

302 

2.  4 

Blackledge 

18,  300 

2, 094 

1 , 080 

1.9 

\J  Modification  to  Existing  Corps  of  Engineers  Reservoir 


VIII  - .!  t 


VIII-  }() 


(i^hirn's  , .1  nii  la  n<i  values.  Intal  .inrvial  1 > « ■ n « ■ t -ytM  r lit-  » 

are  I'slimatc'!  to  be  *>  1 , MjiOO  .in-:  .i  r<  de  ■ r : b • • • 5 ir.  •:<•*.<  il  m ‘ 

<1  ix  1 . . Avrr.ipi’  annual  cost-  a r e <■  st  in  i.i  t ed  at  '*>■ 24  , 1 >■  > . 

(7i  Long  I slant!  Scrnn*:  to  Hartford  ( <>nuii<-  r .>1  *■’■<  vilm- 
tion  Pro _<•»  t 

Bent-1  it  s a n t-spi-t  tid  to  .io  r k primarily  to  transportation  -a  •.  mg 
re>  ilting  from  t haunt-.  deepening  anfl  widening  . Bt-n<:its  an-:  t > 
are  (list  ussed  in  detail  in  Appendix  I..  I'otal  annual  bt-ni-!;ts  .'«-•»  r 

lift  - t - 7 8"’  i <t  r e s t m ;a  1 1 d t o he  1 , < (2  1 , 1 1 1 1 ) . /•  . e ra  g<  .mn-i.il 
art  estimated  at  $40o,  100. 

12.  Summary  of  Costs 

A summary  of  costs  for  tin  10X0  Marly  At  t ic-n  i lan  . :>r<  - 

t t-fi  in  Table  V II I - 7 . Tht  -e  item-  of  t a for  -.vhit  h pr«  • • On:  ate- 

have  not  been  possible  art  m-  luded  in  th«  Table  without  t-v.rt  -m-i 
va lues . 
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SUMMAR  V OF  CuS  I S 
I .AH  LY  AC  1ION  PLAN 


W \TFR  UF  A LI  IM 


1 . Se.  r.'l.iry  !.«•  v «•  I I'riMtment  for  - - - — $ d -1 1 1 M 

d.  \ ' i i'  v fd  \V  iste  I rc  itmcnt  fur  1 »Ht) I ^ 


. Other  ' nut  u.  a liable) 

I . j\\  Flow  Augment  i ti  on 

C iiiKun'd  Sower  Separation 

U :n  unt  rolled  R unolt 
Diver.-  : » ■ : i of  W<iste  '.  iters 
lu  -t  turn  Depus  it  s 

Cost - 

S d~CM 

LOW  MR 

Installed  Capacity  3,660  megawatts 


I.  ( inventi  1 Hydr  - J M 

d.  Pumped  t r g<  Hydro 21 

lnt.  ( : im  bastion/ Ga  s I'urbine 40 

1.  Nu  lea i fue led  Steam 1 

t (priv  ■ < • !•  r) $ 700M 


OUTDOOR  R K( : R 1 1A 'I  ION 


1.  Kxp.uisionof  existing  Water  Bodies $ 10M 

d.  Constriction  of  New  Water  Rodie-  >3 


Corps'  Reservoirs  S-iS  M 

PL  666  Reservoirs  10 

Other  Upstream  dH 

Reservoirs 


. Nat  il  Re  i r eat  ion  \rea  Pla  i 12 

I , ....  Vi  ■1"'  2 i 

. Modification  of  three  eMstmji  dorps'  Reservoirs  --  ? 

Ch.st - $d53M 


PRHSKRVATION  OF  SI  1 KS 

1 . A rc  heologil  a 1 
d . Historic.il 
1.  Natural  Resource 

Cost  ( estimate  not  possible) 


\ III  - fd 


f A ILL  V 111  - 7 ( ; .t  1 1,  led) 


' N M " MOl  fORA'I  ION 


I . Fi  ver  Dan  J 3M 

A . Constructioi  f New  Fi  la t e i Fa  it  < 

• . St  reamb  tin:  

4.  Provision  of  Reset  Release  ! 

Cost S Ji 


RLSIDF.NT  FISH  \ND  WILDLIFi 

1 . Improved  c e : Rxi  tinj  A ■ • < ■ ii<  ( ppi  . ) M 


. provi  . ( Ni  A te i li < 

Curps1  Rfservuir-  ^ 1A  M 
PL  S ti t > Ri'servoir-  A 

Ot:.<-  r Upstrt.-  i rn  A 

Reservoir 

. Expai  . ■ : ' ery  I itn 

■! . Ixtei  vi  ■ : • usition  Prograrr 

( : V. 


W A I FR  SUPPLY 


I . Northfield  Ml.  Diversioi  - - : t 

A . Expai  . f Municipal  a Industrial  ippli<  1 A 

Corps'  Ri  er\  i r - 

Be.iver  Rrook 
Tally 

Honey  Hill 

4.  1 p tr i Ri  ■ i urs 

Cost $ A07M 


N A VIC  A I ION 


1 . Long  I s 1 inti  Sound  to  Ha  rt  to  rd  , ( onnectn  it  projf  >.  t - - $ 4M 

A . Hartford  t Holyoke  Re t re ation  project 7 

i.  Improvements  in  Main  Stem  Power  Pools,  etc.  - 1 

Cost - S'  Hm 
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I ABLE  V III  - 7 (continued) 

UPSTRKAM  WAIER  AND  RKl.ATKD  LAND  RLSOURCK  MANAGE- 
M ENT 


1 . Land  Re:  ire e Planning $ ■, M 

d . Land  r r < itment 

Prr.  itc  Lands  $ i I M 

NatnjM.il  I' . > re  s t s d 

. Resource  md  Conserv  a. on  Dcvclnpnicnt  Projects d4 

4.  Natl  nal  Forest  Structural  Improvements  

Land  Acquisition  for  National  Forest 
t>.  Loans  md  Grants  fur  Rural  \V  iter  Sappl  . J 
Sewage  I reatrnent  Systems  ($110M) 

* s t (r  til  luding  i t em  ( < nta i ned  i } - | { ■ 

Casts  1 r '.Viter  S ipply  and  \\  iter  Quality  elements) 


FLOOD  CONTROL 


I . Corps'  Dan  - $ - - 

Victory  $ dM||  >ne\  Hill  $ 3 M 

Bethlehem  Junction  5 Meadow  -11 

Gaysville  <i  ^ Reaver  Brook  1 

Claremont  10  Knightville  1 

J.  Seventeei  tr<  IVatei  h<  1 Pi  < ts  

( 7 8 da  m s ) 

Other  Upstri  m Dam  11 

1.  Five  Local  Protection  Projects  | 

8.  Flood  Plain  Regulation  ( -estimate  not  possible) 

Cost - - $ 1 7 3 \1 

Total  Early  Action  Plan  $l,78dM 


Section  i of  this  chapter  dist  usses  a 11  oca t ion  >t  project  . os t s 
and  Federal  i ost  sharing  lor  elements  of  the  plan.  Due  to  the 
variety  of  available  water  resourc  e programs  and  alternatives,  it 
is  not  possible  to  determine  the  breakdown  between  publu  md 
private  expenditures  or  between  Federal  and  non-Federal  expendi- 
tures. 
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\ 1 1 ( U at  i 1 

>n  < >: 

! Pro  e t < t 

* st  s .1  n<i  v t-f i * 

• ra  1 < 
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1 . Cost 

All.  1 at. 

c *n 

!he 

i o -■  t - . i ; 

m.» 
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: i i r : io  s « r * 

. . rw 
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) r < * ( 

i - . t pu  r pt>s . 

l>v  rnc.ins  < 

th. 

e pa  ra  bit-  . os  t 

rt  ma  .rung  :■ 

. n t • 1 1 1 s 

nu  1 

thod . I h i s 

•»  * r ••  r h.t  t 

all  r, 

- r:  *■  s 1;  i r> 

equitably  in 

t he  - a V . 

n^s 

• ■ t t : . . 1 • . pi • 

:j  . r post  • ! < . 

. 1 Cl  pi 

>■  t,  • and  t ha  • • » . h 

purpose  product  enefit  t least  « 

that  pur  nos.  in  the  pro;-  ' . : ■ - t r<-.im  wa ! <■  r ■- 1 ,<■• : or  • < t .--.‘’his 

method  as  well  as  th«  ilt.-matr.  t .stitiabl.  . ..  ■,  ,■  r.  . , 

ol  facilities  metho-: . ( - 1 a 1 lot  at  ion  data  lor  r:  . ■ r r ■ • r o r • r . , 

ects  art  shown  in  tabl>  V 111  H.  while  cost  alio,  at  . ••  , J 1 

stream  watershed  f > r ■ t . * • w*  r>-  shewn  in  fabl*  - \ 

I h<  se  data  wi  re  6-tern  • : t<  : it.-  the  . , ,r.-  .t:  , • • 

a pro  <-c  t and  t h e n ...  ttnit  . : e o:  : h,  - ale  o;  - • -. « • 1 » . - t : . • n • . . r . r < 

f ined  ana ly s es  would  bt  nn  < a ry  d u r i ng  la t e r - g r tact 

1.  t ost  Sharing 


< »>st  s ot  ti.lt  pit  p i r p.  se  reservoirs  w r • • 1 1 . - ,t  • : to  or. 

fit  purpose-  to  flirt!.  .1  • • t -!  t ■ r a rt  .<  uu:  e . • • . 1-  - . ■ ri  1 

pro  ft  t s req  ; : r mg  .i  it  ht  1 1 . > • . < -r  rt  • . r»  .v<.  il  r . - • - <•  ■ r . ■ I . 

h ede  r a 1 anti  non  - 1-  ed  e r.i  1 .ost  sharing.  Apport  lonti  o*  , . .st  s h.,  . , 
been  ba  set)  on  » or  rent  poll,  v .-  \ rt ■ s . • in  1-  . : . r . 1 1 1 ■ >.  1 .t 1 1 , »n  ■ n- : 

atln:  inistrat  ivi  .rjten.t.  \ g n e r a 1 1 • ■ : : . i . t . r « ■ . ' . r r .-  r. ' . . ■ - 1 • t r 

i ng  practice  by  r e . . r . > . t « ■ g . r s • . . i 1 . ...  , 

( ost  sharing  tor  n . ...  1 * rt  >ti.  • t.‘  dant  :...  dr  ■ tr  r.  : 

for  the  Fede  i ha  r t 

i ombint-d  St  at . a rid  I ....  I otun : m . r v . ' h.t  r i in  . . r : 1 . . a . . • . • 

tation  for  water  quality  and  onlv  . ' • • . . t r . , t n .-in  . - • 1 o . 

ot  advanced  waste  treatment  . - n g ■ . high  a - ! • i . \ , . • .* 

where  benefit  lari.  in  • n'  • >1  a t »• : who  n s . h torag.  . an  • • 

made  pa  rt  o!  a I-  : • • r a 1 r • • . r r or  . > , t . 

I he  I a r 1 v A . t lot:  Man  make  n>  r . . oninirn.i.il  ions  -or  It  oral 

investment  in  power  fa.  1 1 i 1 1 «•  . . of  power  :.t  • il  ties  ao.1:  a. 

.omplished  through  private  investment  and  rein  bursa  bit  ■ >\  tie  ..  ,-r 
i nd  < r 1 1 . regulatory  authoritie  ot  th.  I . ra  1 I m-.-r  t ..t  m . - . - n . 

Ciene  r a 1 r e . r e.t  t ion  i s 0 -II  . ust  . h.i  r i ng  w 1 1 1 . re. lit  given  tor.  er 
t a i ri  1 1 t-t 1 1 s ot  I o.  a 1 [»a  r 1 1 1 t p.i  t ion  . I n m : 1 1 1 pi  • p. i r | ..  . r.  e i ..it. 


a. 
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ALLOCATED  FIRST  COST 
$1 , 000 
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WQ  - Water  Quality  and  SR  - Salmon  Rcstoratioi 


the  Fed*1  r.tl  G«»\  ••  mount  vili  • ri'sp  If  to  r th<  instruftioi 

<>sts  cl  spe  cifn  l-i  1 1 <i  .1  :.<1  • i i lii*  : 1 i 1 1 « ■ I ,r  r<  r < - . • t : • d fish 

1 1 nl  u i 1 <11 1 ! i ' < ■ 1 h i c’lurnt,  p.  * ; t.u  ilitn-  s i r * ii  fir. i <1  is  (jnnT.il 

| »•  i r k - tv p<  * i i v - * i n il  * * vp  rn 1 1*  i 1 1 « imping  f-«  ) 1 1 1 n s pi  * si  <1  t * 

sui  h mi-.isun  • is  pl.t  v s’  round  t.u  llifn-s.  lodg*  ■ , **r  I.  .t  rent  il 
si  rvu  i's.  I V \ i- lopmfiit  in  < x<  • s s if  P.i  i<  f.i  ilitn  ild  be  i 

; ihilitv.  : * •*  *. ; . i 1 * t s * r 1 

rcspunsibilitv  for  operation,  n amt*  j.. , • * • , .n.  1 : -pi  * ■ • •.  11. <• 

Killer  il  Gove  rt  nif  nt  '.ill  also  part:  ip,  t < n r • 1 1 p ■ .■  •- 

us*  reservoir  facilities  which  can  ill*  •<•  it<  <i  t r<-  r • it:  ! 

fish  and  wildlife  enhancement.  When  m-n'.iti  is  t-  ir.<  i- 

lcntal  part  f tin*  pi  ■ t tl  t is , t . . 

in  scale  oi  the  reservoir,  the  Federal  Government  t>  sir  <•  the 

* ost  for  basic  facilities. 

Under  Federal  aid  progr-m  s eh;  imsteri  *i  tl.<  ' t<-  !;  r ig) 

the  Bureau  of  Sport  Fisheries  uni  Wildlife,  p ••  State  i.  r«  • i ve  up 

75%  the  ost  1 i ; * 1 1 1 ed  i 1 ildlifi  leva  t ran 

Under  the  n-goii  Ir 

cost  sharing  is  assumed  to  be  a total  F<  leral  re-p  • , 

required  reservoir  and  hatcherv  ■ *sts  * urn*-  . st  • . U th*- 

Federal  Government.  Stream  u i : s i t i • • r programs  • r : reati 

and  fish  and  v. i ldlife  v !•  1 1 rl  1 i he  1 . . • . , * -mplisl..  : t;  r i • - 

ing  grant progran  s. 

Water  supply  costs  ire  c .rr*ntl'  entire!.  -hi  :e  r i i at 

■ harge.ible  to  tl  * user.  All  * st-  • IP  ate  it'-,  . ... 

portion  of  <i  rn  lltiple-pu  rposi  pn  <m  t • .st  • • r*  : *:  i • • . i »*.  the 

life  of  the  project  and  within  :>0  ye  ir  ifter  tie  • r 
first  used.  Where  water  supply  : i.*  t sed  :•  • i.at'  p,  , > inter- 

est  on  the  investment  would  !»•■  chirc*  d p • • n \i  .in  peri  d : 

ten  years. 

Under  tin-  on-going  NK  vVS  St  .dv  :<  - r , 1 ••  r tl  ••-t  shar- 
ing will  be  considered  .is  part  •!  i ••  i ■ r e g i < ■ ; ■ * v s te  ■ • i r 

domestic  and  industrial  water  pply.  Such  * t i rn.g  it  < l , les 

stor.ige  reservoirs  and  convey  tin  > f.u  ilitn ■ . I’i . • i gree  • st 

sharing  has  not  been  establish*  d it  th i time  n ! ill  md  ;1  t •* tlly 

.i  r\  on  the  basis  of  development  required  oil  tin  ire  is  servic'd. 

Navigation  cost  sharing  • tries  t roe  MU  1 * *leral  for  re,  re  it:  >nal 
tio.iti  ng  impound  me  nt  s to  101)''  Fe*ier*il  lor  i : : i e r . i a 1 1 *<  siting  nn- 
provements,  The  cm  t of  navigatmi  aids  for  * ti  tvpe  i navigatioi 
fa<  ilities  are  borne  tot. illy  by  the  i • deral  ime  rnmrnt,  rhe  construc- 
tion costs  of  geuer.il  i ommeri  lal  navigation  features  because  of  the 
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■ i lie s p ri  .ut  r m‘n«’ ral  nature  of  the  i r 1 • ■ r • « ■ 1 1 1 1» , a re  bur  ne  alt-  -st 
entirely  ’>v  tie-  Federal  Government  and  -•  • •aid  include:  entra:  - 

charm*  Is,  ••[}('!  inchoragos,  and  turr  mg  uasii  s.  Operation  ai  ! 
m aintenaru'i-  • old  be  .1  Fede  ral  responsibility  for  both  types  of 
boating.  Stef  and  local  inte  rents  are  required  to  provide  lands, 

, .sen  ents  an  rights-of-v.  av  as  required  for  project  * onstr  . 1 1 < >n 
aint<  mco,  1 : < . ' Is  1 ■ r<  tired  t pro- 

l(ie  te  r roll  tl  I 1 ilities  , Commensurate  depths  t >r  berthing  areas 
i!  d relocati  • r liter  ition  1 f existing  utilities.  In  instances  ■ f 
lar  d enh  na  err  er.t , local  interests  would  als  • * >•  required  to  bear 
50%  of  the  cost  proportion.!  tr  to  benefits  creati  1 ■ • t:  ••  disposal 
it  dr>  iged  spoil. 

Cd  st  sharing  for  flood  < octroi  projects  ■ tries  depending  ipon 
typ«  : . . ■ • os  t 1 ti  tioi  It*  1 total 

Federal  responsibility  where  benefits  are  widespread  such  .is  in 
regional  r<  servoir  projects  here  the  cost  of  constri  tion,  ope  r- 
iti  m md  n ai:  ter.ance  ire  borne  bv  th.'  Federal  Gove  rnntont. 

I. oral  protection  projects  are  at  Federal  cost,  but  loc  al  interests 
must  provide  lands,  easements,  and  rights-of-v  , hold  and  save 

t : ■ U,  S,  fret  la  tge  lu<  t true  tioi  ■ r ks  as  well  as 

maintain  and  operate  the  completed  v.  r ks.  Cash  . : trib  .tior.s 

may  also  be  required  when  other  benefits  ire  provided  such  is 
land  enhanc  e merit. 

Costs  for  flood  plain  information  studies  are  entirely  F*  le  ral 
‘.hen  requested  by  municipalities  and  properly  ipproved  t the 
State. 

Under  l'ublic  Law  566,  the  Soil  Conservation  Service  provides 
technical  is  si  stance  for  flood  c ontr  pec  ts,  tr  t sts 

allocated  to  flood  control  are  assumed  t tally  by  the  Federal  Govern- 
ment, while  the  Federal  G overnment  will  share  up  to  50%  of  the 
costs  allocated  to  recreate  1 and  fish  and  wildlife.  Water  supply 
and  water  quality  cost'’  are  a local  responsibility.  A more  om- 
plete  presentation  of  cost  sharing  for  Department  of  Agriculture 
program  potentials  is  contained  in  Appendix  F. 

The  Federal  Government  will  be  ir  the  entire  < ost  of  land  treat- 
ment nn  as  .r*  s,  watershed  analyses,  fish  and  wildlife  s irvevv  and 
analyses,  and  additional  acquisition  for  National  Forests.  Technical 
assistance  n ay  be  provided  b towns  tor  r<  soun  e in  ventories,  plan- 
ning and  soil  reports  on  a mate  hing  fund  basis.  The  Federal  Govern- 
ment can  provide  technical  assistance  for  Resource,  Conservation, 
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and  De  ve  lopmei  I projn  Is  ind  s I ir>-  n < sts  of  « lenu-nts  aide r its 

normal  authority#  rts  r.r.i'  tl  as;  istani  ■ in  ils  ho  pr  >vi  led  l i 

land  treatment  n iMsuns  ■ >n  r.  n-hrd  ral  land. 

Tho  Ruroau  of  Outdoor  !<«•<•  v . » 1 1 . *i  thr.uid  the  i it  land  V,  tt«-r 

Cimsi1  r\ ation  Fund  pr  ints  nd  to  St.itm  for  plantar  , .tcquisiti  t 

and  do  vc lop n rta  of  p iblii  . , .tdo  t r t*i  n t i oi  ireas  -it  1 fa.  lliti* 
Grants  may  i c up  to  50  po  ro-nt  * the  t ot  i pr-  • t.  Special 

consul'  ration  is  given  t"  qualitativ « •. sports  of  tl  • r at  ril  environ- 

ment and  to  needs  of  growir  g art  ■<  t ip  .1  ati  ns. 

A complete  sutnrri  irv  of  til  F*  der.il  cost  sh. trine  pr  y ran  - is 
beyond  the  si  ope  ol  this  treatise  as  there  are  many  ’.t’e  ..p.e 
Federal  programs  which  can  be  employed  to  implert  • : t tin-  E ■ r 1 v 
Ac ti on  P lan.  I r example,  thi  t e nt 

Development  provides  grants  up  t<  SO’’  of  land  mri  si  .•  r onstru  - 
tion  costs  for  lateral  sewers,  while  the  Farmers  H • Ac..:.i 
tioi  m pr  Lde  grant  ip  t f th< 

rural  communities  under  S,500  populatiot  . 

Other  HUD  programs  provid<  grants  for  sui  I items  is  id- 
luisitioi  f land,  hist  pr<  ei  ition,  pi  pace, 
and  community  development,  arid  public  facilities,  h lrr.il  > miring 
varies  from  provision  of  interest  costs  for  finat  ing  !■  80°"  t!u  st 
of  planning  ind  technical  issistmce. 


CHAPTER  VIII 

Scili"n  4 I In-  £0£0  l.uiij;  lunge  Plan 

Thi  Lung-  Ranp'  Plan'  pr<  si  nts  ur  ident  tn.it  in  ol  jx.ti-nti.il 

h s fi  r lit:.  ■ . ■ . - : t -a  • i «n  - jx  it  i-  ri’  . .1  ! s 

v.  Id  b<  s t id .<  i : n t'm ■ ri  d«  t.i  ,1  and  br  g • t ' tin  attention  < d local 

nti  rrsts  Si'tH  ' • • a i ! t • r . -<80  r a s t ■ . . ii  g - ra  n ge  r>>  ■ ( ds  uppi  a r t o 

ter  i . . • . ! itur<  studies  it  tec  hi  dug  teal  nnovations  may  indicate 

m i i is  . : r 1 1 .a  r , t - . ■ s'  . t . * . : t.«  .-a  Mi.it  v.  ■ - . 1 fi  w a r rant  i - ins  t fit  - r - 

at  ions. 


Se  vi  ral  • .1  tin  • - 1 * tin  r.ts  in  t in  Jb.iO  Plan  an  i-xtcnst  -n  -r  expat.- 

s ins  : tin. si  iniinii  ,n  tin-  Early  Act.  a.  P<t<0  Plan. 

N . 'ii  s • r a ’ r.i  i Mi  a s ■ n s 

A.  Areas  of  Preservation,  Conservation  and  Utihzati  n 

(• ) p • ilat  n expands  • ri  concerti  g erni  ent 

a • . d private  effort  will  he  needed  to  preserve  sit>  s . I a rc  I.  > ol . , g . a 1 , 

his’orical  er  natural  mportanci-. 

(£)  I here  should  be  a continuing  expansion  ol  li  .od  plain 
manage--  e>  • programs  particularly  on  tributaries  to  tin  C oiiriecticut 
River.  t<  prevent  f'irtt.er  encroachment  mi  flood  prom  areas  and  reduce 
I utu  r i da  1 1 ia  g« 

(1)  As  programs  are  established  in  regard  to  early 
a>  tion  recommendations  for  re.  reation  resources,  and  t other  pub- 
in  and  private  actions  develop,  basin  s resources  and  the  region  s 
sot to  economic  • hara<  teristic  s will  change.  A i ontin-.ial  program 
-ho  ild  In  established  to  facilitate  early  ,n  tion  recommendations  to 
monitor  basin  resources  a nil  soc  io  ec  onomic  rharai  tiristii  s a nil  to 
establish  new  prior  It  le  i . 

( 4 l I'he  Streambank  acquisition  program  no  es>arv  to 
assure  in<  r eased  public  access  to  the  basin  s fishery  and  re.  reation 
al  resouries,  will  need  to  be  expanded  to  other  tributary  areas  as 
determined  by  future  studie  . 

B.  Areas  V\  in  re  Improved  Management  ol  Existing  Resources 
Can  Help  Meet  dO.10  Needs 

( I ) Re  - regulation  - All  power  ot  each  utility  in  tin  Bas  in 
should  In  included  uncli  r a single  in  i n s > A i i i in i ti m m (low  to r n m la , 
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s ui.  h a s t In'  0.  .10  i 1 s : " r s ■ j u.i  !'•  i . , 1 • s ■ ! < 1 r . ■ t . . » t- » n . 

Iin  I a r 1 \ Ail  ■ .[i  Pl.t  n s It  iltl  bo  .tppl  i«  < i t li r < at p t . . ■ : > : . r or.  • • . «•« 

. i* 1 s 1 1 1 . t ! . 1 1 1 t r s I ■ 1 r . i • - 1 n > i p o n t * r a t . o n n r - tils  * * • 1 • • » * . • 

H ivi  r \K  1 1 h pr  i%  s ns  ! p.  r i ■ tit  r>  •.  • ■ .tnd  ad  ..s'  .-nt.  ’ r 

this  ri-vu’w  pr.'t  idiin  , In.  a d\  ; s.t  !>:  1 1 ’ \ of  i- . • . 1 1 1 ■ , t n l<\.s'.np 

s t i.i  r.t  pt  1 1 ‘ i .t  lit  r : i : n ■ s < s s ! i i : 1 ' : ! i<  ■ . ■ . • ■ s : d • r . ■ d.  i • s s n. , r I . ’ . , r 

ri'lcianl  In  i >.;slinL  n - • r st  r . t * r » s * r * rs.lt  : • • * n . . n 

t lect  r t l"Tu  rat  • t>«  . s .<:■  *.  d • r in.  rv  . s>  d • 

(Hi-!,  ri'ilti'  Aj.pt';!':  . P < :>■  r'  ! t h • ■ St  r.  .in  Pi  ...lit 

(.')  La n<  r riat  i-nt  t M t- nt 

tor  target  year  dUdO  u 11  la-  m .d.  d n .in  addit . >n.tl  '.  > .11  ••  . r> 

t umposi'd  of  50,  000  ,u  rrs  >t  crop  and  pasture;  L 4 : t ■ : ! 1 : . n a t r>  s t 

priva’i  , non- ind'tst  r .a  1 : r<  st  land:  .tnd  1 A 0,  000  t . r • s • • • . 

• • 1 1 . . r i.tm!.  {H.tt  rt  tu  . A pp<  i.) 

(i)  Land  Resourt  Planning  - By  ’aro  ' ..  i r J In 

surveys  need  b.  cuttiplt-’i'd  > >n  an  add. tonal  } n .:  ■ ■ i a.  r«  i 

adriit  lona  1 : s H t ow  ns  n 1 1 a ba  s . n >.  ill  need  assistant  • - > - , • • 

p!ann::u;  (Ihlerrmt  Appt-nd.x  I-  ) 

(4)  Uitier  Quality  Addr  na  1 and  t • • • . ss.  ss 

m.-nts  art  m < <a  d :n  In  art  as  >1  , in  ibimd  s<  a t r and  s'  r • r 

uverllttus  as  v.  t • 1 1 as  > . t rt  itjl. . i a ; : ' n . si  opt  ■ . • • pi  i s ' s •>•  s • . t • s , 

drai na ge  and  f r os 

Incfiit  ivt’S  am!  rrgulat  .•  -ns  should  bo  • ..ito«:  • • n.  i 

act  redesign  ni  present  pl.tnl  pru  t sst  s r < • t • . •.  t r . j • r • • s s • - pn 

t r t-a  1 n a - nt  iiie.is  ires  and  lan  d use  jtr.n  f »«  t-s  • n.tt  t s s'  • • . . 

rt-dm. a t h*  vulu : nt-  ot  t I flut'nt  a nd  t Ik  . 1 1 ft  t >t  d ; st  ' ..  r j > d • i s tt  s. 

(A)  Watt  r Quality  Mi.n.torttip  t 'ri.c  r.t  u is  As  in  ■ n . 

lation  find  mod  I . r watt  r supply  m re.tses  the  r*'  -a  i 1"  t nt  n.  • 
n>  > d to  expand  watt  r uual  tty  :•  :.  t o r . n g pr  • era  ms  part  . .la  rb.  .is 

1 t*ss  dr  s ira  bl t w at t r s n>  ds  a ri  it -oti.  Idt-ally.  » • t»  rat 

. rip  programs  nr  luei  . ng  1 i a 1 . St  a 1 1 1 1 n>  m : ■ . .r  a r.d  Feiie  r.t  I .t  _ ■ •. . . s 

mvolvt'd  in  water  uualitv  monitoring  should  be  undo  rtuker.  .re.  r t 

fl  i : til  mi  /.<•  flu  pi  le  at  : <n  ot  1 1 o rt  , to  tali  a d v.t  nta  gt  4 st»  t •’i.to 

.ititl  to  refine  i rust. 

1.  St  r a t i ra  1 Me  a s . ro  s 
A . Wate  r Qua  1 it  \ 

1 'title  r tin  [)  r*  suns  ! tutur.  populati  ri  ami  odustri.il 

• ■ xpa  ns  i on,  a ba  t e i m nt  .4  p>  ■ 1 1 1 it  i on  .mil  t la-  t out  r t . 1 ot  its  . 1 1 1 t t s must 
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t • ' ' ' 1 ■ : 

ctintr-  Is  above  ■ :sn  seconds  r\  tro.ttmci.t  will  likeh  be  required  it 
certain  are, is  of  the  basin  if  water  quality  • t.mdards  .ire  to  :>e  main- 
tained. Regional  treatment  facilities  sin-  .l<i  also  i ui.  s i de  re -1.  As 

noted  it:  Appendix  I >,  the  capital  cost  of  providii  .•  is:  n mitt  im  se.  - 

nda ry  v iter  p 11  .tioi  cor.trol  fa  ilitn  s sized  to  ••  eet  the  . yn  pr<  - 
je.  ted  1 s te  id  is  estil  att'tl  at  1 : till  : a r 1 does  r.ot  .ni  1 . de 

*pe  rat.  ' i ml  t:  a into  na  me  c ha  r g e s , no  r the  c ons  t r .c  tl  a os  t f ; ri- 
te n ept i r s , p pine  stations  mil  . idle,  t i ■ ■ n t •.  te  s. 

Controls  ove  seco:  da  rv  tr<  at:  • t,  thr  .gi.  < pi*  ir.tary 
actions,  ir.cladii.L  tdvanred  ••  iste  treatim-nt  and  r fit  lugmrr.t.ttion, 

are  available  and  could  be  provid*  it  ass  re  de  s i rabli  ' . ■ ■ s : n level  p- 

rt  ent.  In  the  bsenee  of  • ti  ■ r «■  ipplerr  • • t tl  ••  e as  ir>  s,  the  i apital  i ost 
of  providing  advanced  v.f-te  treatn  er.t  for  th«  . > tr  Jf'df  1 e - tin  i ted  at 
slightly  ver  $S-l  million,  ('f  parti*  ular  r ote  is  that  the  pr.-s*  : t worth 
of  operation  and  mainten.n  * e for  idvan.  ed  .■  as  to  t n it u e : : • ■ puted 

-year  ec  t t ... 

As  tiie  total  irnp.n  t of  the  plant  • d t re  itrrent  pr.  .gran  on  water 
quality  is  felt,  problem  areas  that  may  erne  rye  \ ill  or  re  ted  ir.  tie 

f future  gr  th  patteri  1 tecl  < 

In  addition,  new  water  quality  advances  will  be  initiate  ..  ! (•  pi  . , css 

is  likely  to  be  a continuing  one  requiring  pe  rn  .di«  re-e.al  ,ati<  of  the 
standards,  further  technical  investigate  r s oi.  s icli  . itters  is  * • a. bine. ! 
sewers,  overland  drainage  controls  mil  further  treatment  t r r ■ : gerneiits, 
and  a constant  awareness  1 f t he  < lose  re  1. 1 1 i • nship  bet  ee • iter  . . a 1 1 1 . , 
ate  r use  and  land  use. 

B.  Power 

Assuming  a similar  rate  of  growth  as  tie-  Ne  ■ i t gland 
power  market,  basin  energy  requirements  ma . • expe  ti  it  limb 

from  1 i billion  ki low  att  hours  in  1 1 , t • ( « bill,.:  k 1 1 ■ it t n . rs  in 

r resp  capacity  need  kilo- 

i tt i . : 1981  to  42  millioi  kil  tl  1 . I . . t s e s t i « 

mated  that  Basin  demands  in  J020  will  be  more  than  tha  asin  available 
economic  supply. 

If  present  trends  < ontinue  then  .!  U2I1  power  needs  v ill  likely 
be  mil,  in  large  part,  by  mic hm  r-fue  led  bast  lo. id  plants  and  pumped 
plants.  Fossil -steam  output  th< 

turn  of  the  i ent  iry , while  convention.!  1 l.vdr.  .ele(  t rn  get  ■ rain  1 
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yy  ■ uld  . nc  rea  s • ••  •<!<  r.i  • >K  . UK.-  it.'  u ■ n*  r.i  I ••  at  n .1  i alio 

nuclear  steam  units  s !.i  rly  yvell  u 1 n«  d n t h • b.is  u ’ i.  r udi  * 

be  >nd  t hat  t ■:  < s'  tit  b*  • • • s y < r . sp*  • . i.i*  •.  >•  At  ’is’ 

, . ■ i seems  that  thi  imrr  I • n! 

1 1 r «*1  v b«  de  ■-  «•  1 • ' pu rl  >n  t In  i . i . r i s • i ■ t • . , r m.itrrvi .« •.  s t !.<  <-st  ;a  ry 

r«-ac hf  s uf  ma  r streams  in  th«  s • n s < > i l.i  r l'«  inland  naii  r b d . « • s 

• r a 1 ' ui  u 1 1; i i >a  s t 

Appendix  1 lists  2S  « <n  \ i-nt . :ia  i riy  dr  i ' t » .■  inis'.'..' 

ha-.f  potent  lal  1 r tut  .re  d<- ye  1 ■ pme nt , a s ut-ll  .<s  1 0 pumped  s*  race 

s ''S  yy  h i c h i ould  be  . s ' d t " 1 1 ii-t  tut  . r i pi  a k ]>■  iv.  e r dt  inands. 

C.  W ate  r Suppl  y 

1 ut  .re  demands  ■ ill  l • . . necess  itati  ' ■ . • ■ . ■ p • : .•  : ‘ ■ • • 

.S'  t yyater  supply  res  'iiru's  nut  h;th*  rt  util  .•■<!.  Iln  i is«  : tin 

i;eniT'ius  \ . «•  1 c:  from  tht  basin's  stn.iius  and  a>.  ..Ic  rs  n si  r . s p r b- 

|i  ;iiS  u.th  respect  t ) t .1  ir<  ta  iiiami  an  ant  ;c  .pated.  Direct  stn  a 

yy.thdrayyal  \y  .th  necessa  ry  ! re.itment  may  b«  us«  <:  : •«  re.i  s ri 

i>  r i mndi-K  at  <•  r o r r • s e r \ i'  r s i rc  i s a r i ri  4 i y < r a ••  a 

In  some  cases,  tin  i>  r i ' 1 1 1 u « ••  rta  :n  mun  pal  ’ .•  s ay 

bi  i u rta  1 1 d u he  r i t he  : i.i  tt  e r n •!  local  • iter  supt  . s ■ • - ■ • : is 

a nd  t hf  loca.  ty  is  n a 1 r i j it  n r y In  a dv»  at e r r i • i • ..  I • > si  : file 

i .uld.  hiiMevi  r be  s i r 1 1 n •'  mt  e d in  a de. . u.i!  • ret  n...  . . • ::  • Om 

tactor  vihu'h  may  ha  \ • a btarint  on  tut  .re  >.  ati  r suppl  y «.•  .mcs  s 
t hi  . nt  e r re  la  t . ' ins  h ip  b<  - 1 i '■  r,  . ■ ' s t s ! v.  a s t < • t r ■ a f ■ : • o'  • • n : is  • t v a t e r . 

For  exampli  industries  may  n due*  tin  r u.s<  t pr  ss  v.ati  r !■ 

keep  di>\cn  the  test  I waste  tri  at  nt.  (H  i- ! • r i : • ■ \ ; >;  n-  -n  ■ \ . >.  ) 

D.  Flood  C i int  r i >1  a nd  Allied  Pu  r pc  s < s 

(!)  Put  ent  1a  1 |>s*  real'.  Watershed  P r > e»  t s t : • y • u r 

20 20  9 e vt' n vt a t e r s heds  i pr  i s i n g f b 7 , 000  a c r r s tin 

t i pa  led  ti  •. aye  lie  . d pr  bit  is  ant;  Per  .iter  res  i . • ■ • 

eet  this  requirement  s • ; La  t pi 

structures  have  been  identitiee.  as  lia-  nen  -i 1 ’ 1 i r* 

li-et  nt  water  sliir.iti  ;>  -t «- nt  ial  y.i  !•>  ble  l r . • ; 1 ■ • -i  • 

si  * • n protects  yc  Iv.  c h an  disi  iilied  n \ ppe  i ■ ■.  \ 1-  .Us'  i it' 

K - 1 1 yy ould  be  located  as  lulluv,  s 

a . Otta  I e , He  I lit  I F I V • r.  Ve  r : I .nt 
b.  Williams  Wiyer.  Vermont 
i . Saxtons  Kiyi  r.  Vi  rmont 
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West  R iv  , r Ve  rrnont 
, Si-  ,th  H ivcr  Massachusetts 

Si  in'  c River  Massac  h . setts  \ Connect  icut 
t Cogmchaug  River  C,  .nne  Cent 


(.• ) ; . , ,1 1 1 1 rut  <-.  t ion  I ’ r < • j «•  < is  - A ppend  ix  M s t .i  t <■  s that 

N i.eer:  « f.  re  seen  tor  major  «t  ructural  1 1 ■ > d control  measures  be  - 

. : <|  what  has  been  recommended  :n  the  L'hO  plan.  However,  as 

:m  :*•  <s.-d  and  urban  centers  b,  ..me  more  oncent rated, 

, . n:-;n  'its  whit  h c.-ntinue  to  bui  Id  in  the  flood  plain  are  likely  to 

n.  e.i  local  protect. on  Oat  of  the  many  b-.al  protection  site*  invent; 
gated  bv  < s’  idv  ? are  cons  idered  as  potent  ., .Is  t r l.irp-'  ye.,  r 20, 
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,i  (iro\.  'on,  New  Hampshire 
b.  Lebanon.  New  Hampshire 
e Last  St . .1  ohns  b : r v 
d.  L . d i - w V e r mont 
e Winds,  r , V < rrnont 

Bell-  'is  i a 11  s . V i r muni 
B rat  1 1 e be  - r Vermont 

L . Na  vigat  ion 


('  mne.  t i i - it  1-  , \ < r ) 
(.Via  s c u n .a  Liter) 
(Mouse  K i \ t r ) 

(Bla  r R . ve  r) 

(( '< mnec  in  it  R ive  r) 
(C.nn.  - 'n  Ri.i' r) 
((  .nn.  . t .cut  Riser) 


In  1 V*  8 nearly  L ■'  mill  ion  t ais  ,t  c . >u  :: : a rce  wen 
: .a  no.  a . ; b\  t h<  .'•.  ..stiii,  L.  - ng  I s 1 a n d S<  " in > i ' 1 . Ha  rt  f ■ r o r.a  '.  : ya  t -n  m 
pr-.t « : : a tit . Hr  o ect  ing  the  trend  . t t h.  ns.st  recent  : 0 . r s period 
.nd  . a t e d that  by  t h < y . a r 20 20  f a c il  1 1 . s will  h.  m < d.  - .i  ’ o ha  ndl . 1 1.  • 
ii  > , ■ . n t . ns  f , g - In  a dd  it : • >n  t > . . • inir.e  r . . a i re  - - . i r . : : :e  nt  s . at 
pres.  nl  .ippr.iMm.it-  it  L 500  boats  make  up  the  re,  rest  nal  boating 
fleet  mo- . r«  d • . r !>.  rth.-d  ...  th<  r it  • r b<  1-  Hartt-.rd.  < ’..ns.dera  ble 
c r .wtb  s ..  n t . . ; .a  te.j  ii  r.-c  re,.'  ,n. ,1  boating  and  or  t s.  .ns  will  be 

needed  l r . t hot  h private  and  pi  ibl  u sectors  for  banding  a greatly  en- 
arc.  < 1 fleet  . 1 1 ! . ' 1 . r I Veal'S. 


: b.  floating  pr.-ss'ir.'s  al>.-u  H.i  rt  1 o rd  v II  Li  e|\  ..u  derate 
pa  rt  ic  wla  r 1 1 • ' : . t b.  ellei  t : v«  : mpl  e n e nl  a 1 1 on  ot  t he  poll' . 1 1 . .n  a bat . - 
. ■ nt  a !.«:  or-  • e<:  I . . . w re  f . i a 1 1 . . n and  I low  augmentation  programs 

re.  on  eii'n  • ; . ti.  . <S0  IV.  s : I Man.  Boating  passage  may  be  re  r> 
at  ns.  in  stem  dan  - s .p  1«>  and  including  Bellows  I ills.  Passage  . >n  1 e. 
b»  a.  - -oupl  sl.<  ii  I > t lie  i m.!  run  railway  or  navigati  n lo.  . s dept  ildlll^ 
n trail,  c dens  1 1 Aids  to  navigation  will  be  needed  to  identify  saf. 

( ' a II  lie  1 .s  e . tons  .11  1 b<  p . 1 S a S S , a late.l  yy  1 1 b the  1 I.  • 1 V ok  e I a r n e r H 1 a L B . 
V.  rrion  and  Bellows  l alls  power  dams 
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!•  s h [ la  t c L<  r 1 1 s .i  n ( i I-addcrs 


G. 

By  2020  r«  i ri  ationaul  use  of  the  Basin  s resource’s  r-r 
fishing  could  inc  r<-as<  to  over  12  million  fisherman  days  or  almost 
five  times  the  present  demand.  This  need  could  be  met  b\  a < mtinua- 
tion  of  the  follow  i n ti 

(!)  Creation  of  ni  w reservoir  t.sh'  rug 

(2)  R estoration  and  expansion  if  ana  dr  nious  ! is  h.er  k-s 

0)  Inham  rment  of  Stream  fisheries 

(4)  Abatement  of  pollution 

( 5 ) Provision  of  arccBB 

('  ) Establishment  of  low  flow  augn  entation  schedules 

H.  Multiple-purpose  Reservoirs 

The  Coordinating  Committee  lias  irientif: < u nine  cult  pie- 
purpose  large  category  reservoirs  which  could  be  utilized  to  alleviate 
an  array  of  2020  water  resourct  needs.  These  are  reported  in  Appen- 
dix K and  arc  shown  on  Plate  1 of  this  report  inehidi  th<  toll  -w  ;rt 

Sit*-  Tributary  Basin 

1 Indian  St  ream 

2.  Upper  Jefferson 

3.  Hammond  Hollow 

4 falls  P l ve  r 

5 Fort  Morrison 

b.  Natty  Pond  Brook 

7.  Pr ince  River 

8.  Lower  Bis  bee 

9.  Sandy  Brook 

In  addition  there  are  a number  of  small  upstr*  am  water  im- 
poundments sit'  s which  do  not  conform  to  the  requisites  ol  Publ.c  Law 
56c.  Sixty-three  in  this  category  were  identified  for  their  potential 
to  mi  <-t  futur*  storag*  needs,  a It  hough  a llocat  ion  ot  specific  sc  rage 
purpos*  s was  not  made.  These  are  also  described  in  Appendix  F and 

show  on  Plat.'  K-  16.  < 


Indian  Stream,  New  Hampshire 
Is  rai  l River,  New  Hampshire 
Ashuelot  Pucr  New  Hampshiri 
kails  River,  Massachusetts 
Deerfield  River.  Massachusetts 
Chicopee  Rivi  r Massachusetts 
Chicopee  River,  Massachusetts 
'Westfield  River,  Mu  ssachusetts 
Farmington  River.  Massachusetts 


t 
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DISCUSSIo: : 


CHAP  IT  R IX 


DISCUSSION 

Section  1 The  Impact  of  the  Plan  'lpnn  the  Re 'in  -.  i onorny 

Ii  has  been  noted  in  many  ireas  of  t h : ■ rt  :mr'  that  the  onnertic  it 
River  Basin’s  e onomy  is  estabh  he!  on  i . • ry  br-  • m.x  of  a«  tivities 
with  ma  mr  emphasis  on  the  manufac  taring  >n--  it  « w :-tru  , to 
nether  with  significant  utili/  ition  of  natural  r-  - ir  c;  . • rh«  . relate  t 
forestry,  a declining  agri<  TlMr.il  md  i-.tr  , in  « -1  ••  r--.y  "i  r.g  r ••  re  a - 
tion-tourism  industry.  fh<  Connecti.  ,t  R.\  r Ua-in  e • .m  my  i vatcr 
dependent,  b it  not  to  the  degree  as  are  other  basins  in  the  country  where 
water  resourres  fot 

power  are  of  parann  . :.t  mi  ortance  and  ol  .i!,-  I ite  n*  e :ty . 

The  Connecticut  R iv<  r 11. « - in  ; - not  as  < : *•  .era  lent  .nor.  ut  ih/ation  ot 
its  natural  resoir.es  ,, . are  ..me  .the  r : u : • *.r  tul  i /•-»!  region  >•:  the 
ountry  whe re  the  pro . g ■ f : raw  :•  •<  r;  i n r nd  ;>trv 

high  point  in  activity.  Neither  . s it  a iepen  'em  upon  its  nat  iral  r<  - 
sources  as  it  was  in  h.stori  tin  i-s  . 1 1 . • re  ■ on  f<  r thi<  is  largely  that 

the  Connei  tn  ut  River  Basin  r > •-  ent  s , pro.  . > s type  t , onomy  whe  re  most 
of  tin  ba  -n  materials  . ,<  d ire  in  ■ r'e:  to  ‘In  basin  in  a -en.i  finisher, 

state.  Ii  is  then  onverted,  thar.r  s tu.  in  r.  isclv  skillful  and  well 

• ■ • ■ bo  r fore  < . : . t > . i t . . o line,  l i rket  r wever , 

then  are  ye’  s distant ia  1 a.  t ; . • - . r.  tin  r«  • f fore  » ry  , b here  too 

fir-  resource  i-  not  really  lari  .t  To  manner  that  ■.*.  . ild  materially 
•liter  the  vegetation  ■ over  : t"  rt:  of  the  b in. 

lie.  ause  of  the  a u . ru  e . stage  iif  tin  i rba  ni  • t ion  already  taking 

plac  e in  the  Connei  tic  .t  Ba  in  , and  that  which  i pro  e • ■ , : , there  is 

great  i oncern  a:  to  how  to  reta.n  what  remain  I a .wry  Jin*  and  high 
quality  environment.  ; a to  this  :>•  int  in  tin.  e,  • he  sc  high  duality 
natural  re  ir  e hav<  made  in  excellent  ba  kgr<  tnd  for  good  living , 
working,  and  re.  renting  < t tor  vati-r  ■ n'.i  t re,  rcation  on  t h» 
main  stem  and  certain  r<  a-  lies  of  princ  ipal  tributaries).  A sampling 
of  the  valley  residents  r evea  1 . that  : t is  thC  e the’u  quality  .is  well 
as  the  fine  four-season  dimati  an  : natural  beauty  and  the  amenities 
of  life  that  1 : r < then:  into  thi  •>  » 1 1 <*y . 

1 In  Basin  Plan  eel  tin  r.  'ore,  to  provide  additional  outlets  and 
opporturutie  to  permit  i • ■ n 1 1 r . .mr  e>.[  .ruling  potn.il.it  ion  to  utilize  the 
ri.it  iral  resour,  e in  a w i • in  • M lent  n inner . It  r<  ogni.’os  the 
severe  :,r<  , ,,re  and  competition  f t u • ot  those  remaining  limited 
land  forms  that  allow  for  ■ ert.iin  tyue-  ol  development. 
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F hi'  n<  rit  *-  r * !?»•  I uI.mm  . \ tern  i t • f r.<  nsfe  rmed  the  upper 

ba  it.  . ■ ji.<  • • ittr.i  • vi  cr'  Wh  i r*-.i  .in.  the  m w roads  have  also 

inter;  .fie  r-  ir«  . : • r , th*  r<  n lining  ; • n lari  along  the  middle 

an  : ! we  r ma  t t.-t  ol  the  river  and  the  prim  ipal  tributary  main 
'•ter-  v . ; and  . •>  planning  is  a rria  or  item  of  important  e in  the  Con- 

ner to  it  '•  tliev.  I'lie  ;rre.nt  programs  t<  improv  • the  water  quality 
of  thi  i:  .tri  ::  .v ill  tlsr.  likely  pro*:  i<  e 1 gher  lan*i  values  and 

greater  . .re-  for  ; t 1 1 i .1 1 ir  p .1  - well  as  pa  rti«  ipa  ton  by  the  publ  i t 
s ee to r . 

A ! though  > urrently  there  are  significant  holding-  in  the  public  sei  - 
•or.  most  I.!  the-.  art  urrently  feeling  th*-  pres-  ires  from  an  expand- 
ing po:  .lation , thc-rc-by  • r*  during  higher  |«-r  capita  participation.  If 
a-:  : :t  o n.il  ■ . ip!  1 • a r ■ -.If  - rded  , for  example,  r * w reservoirs  along 
with  improv*  a.  ess  opportunities  , many  of  the  pr*  ■-  sures  will  be 
relieve  ! Ir  r:  tin  r tvailao!**  area-  , • .veil  as  k*-epmg  <-xisting  nri  - 

. a’*-  it  . ilii  re  r-  a t ■ -n  - 1 fa  il  iti<-  from  furth*-r  deterioration. 

Figure  IX  1.  Public  ly  Available  Land,  indie  at*  how  land  acquisi- 
tion in  the  intere  l of  publ  - recreation  and  oth*  r :>-ibl  o Purposes 
will  affe.  t total  ba  in  area  upon  implementation  of  the  1080  Early 
A c tion  Plan . 

A nit  1 y s : - of  irrent  recreation  peculations  indi.  at.  > that  two-thirds 
of  the*  -<•  parti,  ipating  -.re  ba  s in  residents  and  c.n>-  third  come  from  out- 
side a re  a . Of  interest  is  the  t • ct  that  the  out  t basin  t<  ■ 1 r 1 st  brings 
in,  through  exprnu  itures  and  .r  om<  approximate  Iv  ‘wo- thirds  more 
monev  thar  *!*•>«  - the  r-  • ide-nt  tourist.  Flu  ■ so  1 r<  e of  expenditure  and 
income  an  produce-  a :gnificant  economic  ha  - in  the  upper  watersheds 
which  no  y . lt<- 1 th*  : rri-nt  p.ittern  of  n.any  of  th*  younger  people  who 
a r«-  leaving  this  northern  region  in  order  to  find  rnor*  attractive  econo- 
mi  < oppe  rtunities  , I'<  be  sure,  the  re  reation  industry  is  concent  rated 

in  the-  mten-e  summer  month  - period  unci  that  p*  rie  d of  the  winter  ski 
season.  Nevertheless  , with  . re  itive  management . it  is  likely  that  a 
whole  line  of  uppi  rting  base  type  r*-  nation  indust  r >—  could  be  formu- 
lated a r* - md  this  activity. 

Fhe  Poe  refm.it  mg  * Cn-  mit  tee  feel  - that  1 h*  1980  Ha  s in  Plan  < an  pro- 
duct a e ■ u r se  eif  a ( t i on  or  e!  1 r eat  ion  fc*r  the  ba  • in  Mates  a nd  local  niun  i - 
< ipal. tie  an*:  other  uriv.ite  inter*  st-  , b*  - mse  t give  s some  evidence 
"1  the  type  ol  need  1 and  [ire  : r * ■-  that  a r«  Lilly  ti  ens-te  , as  well  as 
areas  where  these*  - an  bi  met.  hould  thev  tail  to  oieet  the-  rne-ds  that 
are  pro  ect  eel  , it  is  1 ik  <•  1 y that  they  won  1*1  then  lie  d ive  rt  e-el  to  ad  a cent 
basin.,  nr  imply  be  ippressed. 
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LAND  AVAIL  ABLE  FOR  PUBLIC  RECREATION 


i n.;  hi  i\  i 


It  -mould  be  rcoicnizi'd  the  imp  ■ « t vhich  the  B a - m ! Ian  will 

h i . • ■ 1 1 [ i ■ ' : i t 1 . t ' ( I ;<  . t 1 '.  * . i 1 , o r : i ■ - , * : • 1 > r , i . n i * t i ■ ■ i 1 : I t i t ! . e 

iri‘.i  .t  !>•;:  a-  ti  tivities  and  pursuit  than  private  ictivitie  , «•>..  ept 
It!  ; (:  i . t .•  < - . : a . I • r ■ . i.i  . ' . i t ; . . -i  • , . tui  . - 1 r tu  1 p ’ i . utl on , 

,.nee  .i  '..tied,  will  n.  iki  possible  1>  r ge  • , onoimes  by  providing  higher 
quality  vv.itcr  tor  .in  <irr.iv  of  ■<•■  by  ill  of  tin-  te-  n:t  of  tin-  v-illey, 
fth  pri  ipal  eneficiai  I • - . t _ lus 


I' h » • n.t-  plan  also  provides  dire,  non  !•.  .vhi<  h tt.e  State  - it,  n t»-r- 
m me  their  investment  the  publu  <ri«*r  ted  pr-  itr.ini,  ■>  reeird-  the 
private  sector,  it  is  likely  that  any  improvement  it.  the  <vr  r -all  ..-fit 

, f 1 1 a i r ,nme  :,t  ■ ■ 1 th  < - t>i  s i n will  make  mure  a tt  r.i  < 1 1 . < ■ T ' .e  . ‘ f r - a . u 

1 1 . . : . , ,f  : ew.  :.d  import  -tit  industrial  i :id  t oninier>  ;a!  ••••  ti  vi  1 1 • - L-  i-.i:  t;.e 
■ tional  fae tot  nsiderei  potent  ti viti*  ire 

n or«-  lie  xi  !<  le  thinks  to  improved  ice  ess  brought  •i.vit  n . t'.e  .rr>  it  hum- 
ram.  W h<  rti  tioi  firm  ' > t ■ 

t:  < -mailer  towns  within  the  Connei  tu  ;t  Valley,  the  inipa,  t which  - . h ■ 

...  . . would  nave  the  n onomy  ->t  that  to--  n or  rt'ifio:.  n hr  more  pri  - 

,•<:  t:.  i n t e -■  t • 1 I < .1  ' 1 1 ••  r : • r re  r<-  -.tio-,.  i . < - r to  . : . - 

1-.  . s.K  h industry  is  not  j .r  ..  t<  locate  ir.  treas  that  ire  flood  prune,  or 
...  : ■ • threat  f futurt  nva g.<  ■ fws  r ' vert  p f existing 

ild  pri  • • ' r<  t • their  j ' . he  ref  re,  thi 


w o r e.  s 


: * . ike  n - s l ' > 1 <•  t e ~ 1 -.  b l - 


ntr-r'  flail  " < 1 1 dd  1 1 i : .a  1 1 1 - *d  . ' . ! r u i i : M t s v > . [ < 
li/.iti'  *t.  t existing  pe  ration  . a - well  is  makt  ittr  a live,  the  introduction 

! ♦ • V •.  • * 1 V ' * I t ' . 


in  pltn  provi  it,w  • m fiitiv*  ^ !•  r . « i :.t  rod'd  ! !<_/:. 

. ; j r • •.  ..  . •:  , ■ : . t . It  r.  .;-  1.0  that  »c  h privite  inve-tment 

would  ha  - i * v i * f grt-  if  < r impact  ■ the  economy  of  the  basin  than  does  the 
...  . • . ivi  ild  t - - mptti* 

llo;.  that  i likely  t..  . • - .e  for  that  limit*  . : ut  » hoi,  e 1 i .1  that  remo  ms  and 
ta.-i  in  e of  the  multiple  <s*-  a nd  regional  , naracter  ot  the  improvements  pr.. 
p.-.-d,  then  i -i  likel  . to  be  greater  decree  of  sue,  ess  in  their  implementa- 
tion 1 1 the  particul  1 1 1 i < 


j j , plan's  » xtensive  investment  in  the  area  of  water  q .-lit,,  as  wel  l -.  - 

the  ri-a  *t  opi"  pa*  ■ int!  preservat:  >n  i mid  si  ure  tor  ill  time,  those 
...  ;theti<  qua  litie  as  well  th<  np  »rt  nt  eritage.  It 

,o  doing,  the  pl-ii  will  contribute  to  many  m-n -moneta  r \ is  peels  that  are 
not  men  . • >1<  n th<  » rket,  it  n m erthelt  real  a they  mo- 
tivate the  people  to  « tor  I 11  to  t rei  there. 
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SI ' RINGF1E  1 .1)  - HOLYOKE  - CUK  Ol’KK  MKTKOI‘Ol.1'1  \N  ARK 
1 ,00  K1 NG  NORTH  I O THE  HOI. YORK  RANCH. 


( o u r 1 1 ■ ■ . N < ' r 1 1 m I t i 1 1 1 u • 
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Si-  tion  i l Tiur  :t  i«*s  in  Meet  mu  Has  in  Wed  • 

Ihf  establishment  of  water  • at  rv  risky  bus  ines  s. 

I in-SC  ^eiii-r.tHy  f>  il.  w established  p.itti  rns  of  fin-  past  which  are  pro- 

, 1 1 tec  whil'  an’  e ipa  t . cl'  > e rt a in  t.  or. t . - , 1.,  ;i,  < am:  • h..ni,"-  ■ 1 . • 1 pat- 
terns . A rev  1 r v of  what  ha  ••  batmen.  1 1 ' over  • !.••  !••  • /ears  with 

n ar  war.-  rv!  a major  . . onornii  U '.re-  - or.  am  r >.■.•  <n.  assertion 

by  industry  and  labor  anions  reflet  ts  ho.\  rnsitive  a r>  *h.  an  ial  ;p- 
heavals  or  onset)  u-m  <■  res  .It  tny  1 rot;  these  vents  all  of  ,vhi.  h are 
...  . . ....  rc  1 whit  ' redly  af 

fe.  t nerd  s prt ' to  t ion  . 

For  thus  reason  it  ha  been  a rg  ted  by  : Firmer-  that  eeoncmit  pro- 
fit ions  should  be  a v ■ n< . . : .ed  in'!  . n tin  tr  ,.la«  . ire  redo  • .vha*  is  called 

a a ries  < : vis  tons  . that  .•nil':  r>fle  j -.vha  • pt  ■:  1>  .v<  lid  like  to  see 

happen.  Such  visions  wou  qui  t<  different  f i ■ nti nuance  of 

■ • h ■ 11  le rent  the 

(.host  who  - e v . - ion;  r > hi  • n . t an  1 >nt  obt  ■ .n  a b ri  -ad  a nd  r . ■ or es  en  - 

tatr.i  public  view  ’ It  has  bet  n tin  ( airm.sH  e«  * xpt  riem  e *hat  this  is 

not  - a ■ s s ibl  • at  this  t in  1 1 . 

In  •.  rew  of  the  , n : ' a ! > 1 1 1 1 v <-. ! ei  onor.u « pro  .a  ton  a . t he  la < h <>;  any 
s ifln  lent  •tlannrny  ait  erna  u - ■•'  •hi.-  tin.'  , the  . mmittee  re  mm  ends 
that  wt  set  priorities  on  the  Fa-  s that  w<  n.t  • t all  . r rent  needs  and  at 
lea  - 1 0 ot  all  proji  i ted  1*780  n.  ed-  c<  velope-  bv  ’h.  ; . : : e rent  demand 

and  supply  ana  ly  es  of  the  various  Ftc-ral,  State,  and  b>v  al  entities . 

I hr-  is  onsidered  as  a minim  .n  r,  , urerner.'  w i t h larger  amounts  de- 
sirable . i T he r e a r i < ertain  water  r*  •>  tree  ne.-f  areas  where  we  can 
be  more  definite  about  needs  iro  . ’ion  with  <•>  .-.tuples  beinc  that  of  el  - 
. . tr:  powi  r.  flood  eont  rc  1.  am.  .v  . t « r pialitv  and  water  ipply.  Al- 
though -.erne  ot  'he  ill  • r-  n . -a  r . e area  • ■ . . • : be  delayed  a no  without 
.-eriously  impairing  economic  v«  !!  . • m r . h a.'roi.  .v<>  ild  present 
the  . on  - eimoii  < ■ ■ a I u r tlie  r d . • • r . • i a r v m or  ' ha  - 1 r«  sou  r%  es  that  are 

.I'i'lri'  .ne  ’he.'  i I1,.  ' . n > i • :r  , .y,  . e.  re.'iii'ti.il  re  i;ireir,ents. 

In  tb«  in-  'an.  e oi  » l«  • tr;  en  • i . . tii.  report  ha-  in.:,  ited  the  prob 

lem  ■ that  are  fa . . : in  tl"  a re..  ■!  ■■  I . . ' r i . .1  em-  ry  > .-tie  the  lot  t hat  it 

cannot  be  prod  u > d will  • ■ . t tl  < . .f  v.  • • . r . it ! er  tor  hydro  or  thermal 

i ool  mu  r . (jui r i t>  . t.i  . 1 In  int  roc.ct  op  . ! tie-  < Imli  \ due  powe r d e 

velopn  . rit  .-.  w< .. 1 1< i In  ■ m. i an  oi.  p n • ip  n li a a 1 t a>. . and  pronounced 

• fl.it  l|lon  f , one.  1 1 in  ' t 1 V I ! 1 . . o!  I lie  md  II  :t  r ia  1 1 / 1 '!  Valiev  if  it  were 

not  pr  . video.  (ertam  are..  n!  tn  ed-  , l.s  tli.-ii  n.itiir.  , have  priorities 
over  oth.-rs  (for  e\ai  yd.  , lomestu  water  upply  or  power)  but  il  is 
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the  i ommittee  s r<  • cmmt’ndalion  tJi.it  w«  met  t requ  1 mm-nt s in  the  en 
tin  resnur  e i ategories  in:  nn  a proportional  basis,  with  particular 
emphasis  given  to  those  investments  geared  to  the  re  toration  o!  nat 
ur.il  r <■  s i 'i  r t e s that  have  he*  n e verel  . ola  t »•»  i , as  well  as  in  the  area 
ot  land  acquisition  -.<*  that  t ; t ■ . r • ■ developments  will  not  he  prn  luded  by 
reason  of  other  i ompeting  uses, 

1 he  Ca.mmittei  recognize  - the  pol it ical  «.  und  r.<  int  • and  difficultu  • 
in  moving  some  of  these  proposals  into  the  implementation  stages,  but 
if  some  form  of  ontml  is  no'  exercised  now,  then  there  i the  danger 
that  o ir  better  alternative-  tor  meeting  needs  would  be  fcirei  loser! . On 
this  ha  - ; mu  h emphasis  must  b«  given  tov.  i rd  the  acquisition  or  imple 
mentation  oi  other  legal  mi  ms  to  hold  key  lands.  When  we  implement 
devel'  t >ment - is  not  nearly  as  n.portant  a-  whether  we  will  have  avail- 
able the  option  to  do  so. 


r 
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CilAI  [IN  IX 


Sc i tun  • - I iui  at  ion 


It  a ppc.i  r s there  are  three  < ritual  area  where  man  must  do  a 
latter  ob  than  he  has  in  the  [>■%■"  if  hi  is  ; n fat  going  >(  achieve  the 
ba lan i * that  is  being  *-<  ight  het  .‘.  een  hm  si  !•  and  the  environment  which 
support  him.  these  ire  first,  that  he  control  hit  numbers  in  some 
manner;  e.  . n<!  , tti.it  In  tm  better  wa,-  to  itilir<-  his  natural  resources 
to  mei  t ho  needs  but  at  the  a me  time  doi  not  mutilate  them  in  a fash- 
ion that  they  are  li  st,  not  only  t<  hin  - elf  but  to  future  generations;  and 
third,  that,  he  tu.l  w.i  . - ir  who  h he  will  tole  r « t • arm  aririit  t h ■ sharing 
of  his  reseeir,  i s with  others.  It  i-  common  knowledge  that  there  is  a 
disproportionate  bal.tru  between  those  who  own  or  who  in  fact  control 
the  n ’ those  vho  must  rely  upon  them . meet  the  chal- 

lenges of  he  i t hr  ei  ritual  areas,  we  mod,  tithe  end,  look  to  a 
broad  base:  effi  , five  progr  trn  of  edto  at  ion . 


If  people  really  understood  t hi  mtricai  ie  <•:  the  watt  r resource  pro- 
• esse  and  the  trui  i onsequen  es  of  mismanagement  and  the  promise 
which  can  com*  from  willingness  to  share,  it  is  likely  that  many  of  our 
common  problems  and  needs  requirements  could  In  resolved.  Educa- 
tion is  required  .it  all  levels  of  schooling  and  on  ip  through  higher  ed- 
ucation and  ah  ilt  education.  1 he  task-  ho'.'lc  not  be  left  solely  ».»  the 
prof'  tonal*-  or  well  organize':  groups  but  shoul  I be  a much  broader 
ba;  ' d publii  program  with  help  sought  from  all  segments  ot  our  econo- 
my. I he  I ederal  and  Stale  capabilities  an  be  called  upon  to  augment 
- 1 bool  fa i ilty  staffs  as  could  tin  capabilities  o!  ; rival*  industry  and 
p.irtn  ularly  th<  news  n edia. 

It  is  encouraging  to  ..  the  substantial  shifts  which  the  various  educa- 
tional centers  an  now  making  with  greater  emphasis  on  programs  which 
deal  with  the  environment . Iron  uh  training  will  . ome  improved 
' ret:  ibil  it  y be t w e etl  t he  : " i bl  i , , late.:..  1-  i • : i r al  a geni  l e vho  ha  ve  been 
assigned  the  responsibility  , and  wh<  t r*  a • « ountablt  for  various  statu- 
tory areas  of  interest  to  me,  t t h « nee,:  of  the  people . Learning  builds 

bridges  and  -e!  up  in  atmosphi  re  of  common  concern.  Many  new  in- 
novation would  come  from  the  increased  base  ot  knowledge.  The  edu- 
cation program  should  be  both  general  and  specific  to  includi  pure  rv- 
seanh,  ipplied  rcsc.in  h.  and  issoeiuted  research  so  more  substan- 
tive education  programs  . n be  developed. 
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CH  \PT1  K IX 


Snt  4 ,S.  1 I-  till  . ' mpli  ti  utitat:  un  and  Operation 

I'll*'  plat  . once  ubmitt'il.  ill  in  on.  •.  • effective  is  the  follow-up 

or  schedule  for  implement  ! t:  ■ . IT.  ere  is  just  so  much  money  to  do 
si.>  many  things  u:.d  we  i in  or  1 y hedule  a-  much  improvement  or  «»x- 
■ . la  ’ . i roper  rogramming  I 

t ; • i • ieral  i impiTients  t • • ttn  m it  •>  r i 1 • d *nd  tv . •-  >!  th*  States  and 
mrr.  * ! . 1 1 i • • -.in  -aid  j u-.e  " ; ■ . 1 1 er.t  - tti:'.  . . . rt . i rrnor  i ■ , 
t;.i  i jo-dale  ol  work  must  ti>  - •>  ;>u . >•  : - • ■ .t  to  strip  available  man- 

, ■ • nd  t hi  ti  . is  i . : ■ ' 1 • 

Civet,  to  tin  i e ktn.wn  U»gi  lat  .•  1 : 1 admit,  sstrative  constr  tints,  or  any 

r i r polit  nsti  erent  the  re  ' ■ 

improvement;-  i r<  prupo-'  d.  1'iio  - <•  more  urgent  levelopm-ents  should 
i;.,  v,  ‘.let  ■ ' priority  . «nd  .it  t ..  aim-  time  th«  < leim-uts  - aoulc  be  spread 

wit!. in  it.  an  •.  so  a • .»t  to  overly  end  iw  tint  region  at  the  expense  of  in- 
r . gtat  tor  ' larUcularly , wi  11  play  m important  role  ii  m- 
ple mentation  as  t ‘ . vill  l.avi  to  \oirl  out  the  finer  details  with  local 

town*  i nd  citie-  involved. 

V»,-v.  ing  vt.it  mills  t.i  -e  dote  first,  and  how  much  reflet  ting 
,|  ,.  desire  expressed  uv  the  people  that  ittended  the  many  he.tr- 
if,,...  .:,d  I;:.  I tings  (i  ire::;  the  mmr  • •!  tin-  tudv , tn<  C .mmilte.  find- 

1 . i t . . , . . r . ■ > [ i 1 1 e n i e 1 1 1 '»!  p ' »1 1 ut  i < 

tt-,,1,  .mid  provide  the  .roadest  sp.  , tram  of  u-e-  md  -t  the  • 

' 1 1 • 

p„.  . . -4,  r>  -ior.iti.it.  ol  what  were  ota  e qua  lit  v streams  thereby  enhancing 
f.  -I,, Ties  .md  other  contact  re,  r < 1110;'  endeavors. 

p,  . < . .!> . net . 1 1 vi  iture  ui  v t liable  land,  and  p.t  rticulurly 

nearby  water  bodies  of  suitable  1.  - . there  must  b<  rlefmite  meas  ires 

- e icmi-ition  of  land,  be  it  for  flood  control  purposes,  scenic 
ru.,.r  i-  roved  ii,.  s,  . r a part  of  1 National  Recreational  Area  pro- 
ir«  in  thi  rea  should  be  scheduled  early.  Closely  allied 

t<)  ti,  ri  - uirement  ire  the  • .<  < sities  for  idvanced  acquisition  of  those 
jt.  .1  ■ t t ■ pro  de  future  apt.  ...  Mach  of  th<  bind  being 

propos-al  1 >r  re  ervoir  project  , uld  be  « >rried  in  th.  interim  in  an 
paci  ti  : . >1  trolled,  purchased,  or 

, 1 1 ,t  a i ■ . • ■ u < 1 t ' .1  1 i ila..  1 1 i 1 1 u r 1 ■ s , • . 1 1 . 

Jt  tb*'  obji-i  tivi' - .t  ironn  1 '*  itlCjualitv,  mation.il  I...  lie  1*11  \. 

1 nd  Regional  Development,  fb)"d  lontrol  vs  found  t.  be  as  important  to 
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t !•  v 1 r n me n tu  1 Qua  I ily  u bj*  c 1 1 v<  - , i - . I . t • th<  *.utional  objective, 

. i , ■ • • r . . ; . i • i !■'  > • g 1 . ■ : , i I Uf.  «•  1 ■ • • u • . • t • ! i v >■ . i-  I <1  ' • it  rol  pr»- 

• t i : h hi  Id  be  » r r led  lo  r a t ri ; to  secure 

r • • t • t.  • , j'lrlu  . I.i  r l\  . • >r  th<>  ••  .ri  . r ■ . r.*.t  1 • * r>ui  i hms, 

•a  .«•  r«  r . iwti.  l.as  alri'.nlv  uu  ,rn  • i u • : i 1 1 1 1 • • . - • Ci  be  dune  lo 

>t 1 >-r. > );-<■  prut*  < t these  entities. 

I'li  • state  , work  . iu  c 'li  is  *•  1 y Ail  t ' • * t ■ a , iinpiij*'  flood 

i >i.t  i • / or.  i i.l  t • j*r*  • t 1 1 . t ’ i r*  ■ d ini'ii'i'  - , t . m tif.i.m  unporta  tit  valley 
- 1 1 1 r i l'  ' a nd,  Hi  in-  tun.  • - he  : ' . r 1 1 : ' r • i ■ i ••  r . t s r<-  pi.  a si  bit',  to 

i>  i idf  t i : • t • r • ' ! • T i • i . i " . gr  • : pport  unity  to  pur- 

* ha  ->*.•  tl 1 plait  iiisi.r.i  •••  K'iM  1 ul  Hi'  • ‘.I'm,  lb  r ■ iilgt  no  fault  of 

their  i 1 i, , t .<  in  < 1 i - i • 1 ! i.ai  pront  r i « , i well  i removing 

....  • ■ • . . I result.  It  i also  incumbent 

ip.  -:i  the  jt  t * - i • i * ! i_  i r r t • t ■ ■ • : • • 1 1 > p 1. 1 n - .,»£  n tlutl  to  be 

titut*  lit  . cted. 

i.i  • tii.-  i r ••  :.*•«  ry  to  t:.<  * • it*  tive  ■ •*  • > t tloud  pr  >te*  tton 

: fighting  am  r wtion  procedures. 

In  tin  u i it.*  <■  ul  proiws-.Js  .n  i>t-  .l#-d  lor  t:  >•  JOJO  time  frame, 
A-iii-ri  t : e r * is  litei',  t*.  - t * • ,-iwlogtcul  breakthrough-  whit  h -bould 
rt ; tke  po  -ii.ii-  reti  iii-im-  -it  .-•!  needs,  .ii.d  win  r<  is  t tie  re  will  likely  be 
i liat.gi-s  m son  • I potter:  and  desires,  all  part  uf  .»  dynamic  economy, 

mpetitivi  • ' - ify.  Th«  iccess 

ill  i v.  iter  r >•-•..  r ■ . n . • .ages  upo  -■  a * i - - ! lines  s ot  obtaining 

lands,  rhei  eneral  rule,  i rt  t e employed 

it  tins  tun'  . i'i-,'  !:ii  i-i:  .ii  q'.isiti".,,  projei  tions  mdn-.te  ti.  it  ciianging 

l.md  use  ] i : tt'  r oy  l 1 «*uld  lira  e . ..it  : tin  . . sin  no  :i\  >1  tin-  agri- 
. 1 1 * r . 1 1 j . . r ' . ' . ' - re  it.  t - • ■ . ' 1 1 1 1 -.  * 

I' he  natural  1 . ■ r -*  tl.  *t  i r>-  • a u • i : • g Ua-se  binds  to  revert  either  to 

forested  land  foi  r*  » r«  • tional  pursuits,  ot  t*.r  irb.uiiz.tt  ion  a re  too 
. . . r e to  ' p-  . t 1 1. 1 .I-.:..  property  • - .v n-  r to  w ithstaml  the  ittractive 

gains  that  * uni*-  IruiH  biti-.*  .future-.  1-  rum  in  .-.esthetic  point 

ul  v:*-w  on  <■  ul  the- i . :.n-  ■iiiiubi  i..  ite  Id  in  their  c . r rent  u-c,  and  if 
• • r th<  • . • . - c thi  itate  Federal, 

Acquiring  the  ■ lands  1 r • n le.slhetn  quality  will  make  possible  open 
. p. • . e fit  1 1 ! i . ■ . t .1  i ; rt  i l rt.  . de i.  ut  v pa tte  r - - . i'he  utiliza- 
tion ul  existing  pr-u.  r mi.  • v.-etla  nd..  legislation.  legislation  as 

relat«-s  to  tilling  m pu  *•  1 • t . , oil*:  i *-d  i ••  i not  lie  r me.*  ns  of 

keeping  ip«-ti  • ■ Hull  ii  . i:  si  p uble. 

f }■.«•  pi- ! 'tiling  tool - t ' * t.  . .tu  i .-ed  i:  • v ••l«.pi  t . c.  the  Cotinec - 

tic  it  H i m r«  purl  ire,  ><iti  ■ b.i  :.gi  -.  I impr ■ >\  i ng.  C u r r ent 


- 
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findings  will  likely  shut  . l it  ire  years  owing  p.  , hang* s ni  social 
(references,  rh«  >prehei  , eptual  natur< 

i mnot  bt  consider,  a is  , . ofnplete  or  tin  i l prop. . ..I  but  r .ther  is 

provide-  . ; : i . ic  t flexibility  tor 

: reflect  d polil  • . . ; or 

P • ••  ■ . . ... 

ge  in  1 1 it  ide  >nd  subsequent  new 
egi  station,  ' vet  the  at  t Fedei  5tate 

1 • • • r i t h • • ittitude  -1  l .1  opporter 

i ).<•  important  task  i updati:  L>  m<l  r.  vie*  : >r  tin  completed  plan 
' • ' igned  a centi  ■ , .....  . , 

roposed  that  wit  the  N,  ....  . er, 

' • m.  Included  in  t 

prour  im  -.could  - . staft  a - -.enabled  for  the  express  purpose  of  assisting 

t;.e  v i ricius  k ederal,  State,  md  lot  1 1 age  tic  ie  • who  will  be  responsible 
: ' ■ ' c-ntatio  • . ■ thin  the  pla n.  Vs  pa  rt 

5 ' prop  ra  ::i  to  irnpl>  no  ■•  t t:.<  pla:  . .it:/.:,  dvisory  committees  will 

' ' • • ■ mbled.  Those 

pr  .jc  ts  at.  ere  Federal  fund  S > r«  :,n>  rv  ■•.ill  require  specific  luthori- 

7 111  : • s “ h !Ut!,,'ri/ ,ll':  '•••>11  re. cur-  tpproval  ,1  the  individual  Gover- 
nor.- ot  the  ba  Si  I St  . t > - . 


•'"I  l'  ' r*  ' ' 1 ■’  i*  1 ' « • r...,  /r..  privtii  initiative,  for 

exampli  thv  I wr  in  ti  tei  ...  ppropriati 

■ ■ • ■ t»  ■ ■ •.  ..  ......  , . ies_ 

c member  t 1 < ticut  River 

maintained.  Local  m n it  i- 

parti  cu 

test 

lit  : . loser 

gentries.  lei  terp  rt 

*"ok  ’ ’ ' ' rn  *•  ipalilie  to  tirm,..  f nr  de  - ire-  quickly  t«  the  State’s 

' ■ • responsive  possible*  Tht 

t.t.  are  „ ng  independently  lt  e - 1.  bhshing  environmental  councils 
md  It,  ome  „«  tar  ce-  amendment  t ■ their  constitutions  such  as  an  on- 
v i ronnie : t 1 1 Kill  of  right  . The  e p roc  rain  s , be  they  private,  local  or 

1 I - C -■  : . tied  River  1m  in  Program 

-.hould  pi  o . •:«*  m e!tn  i.  t pro.  es  for  , iiordni.iti.in  m-i  essa r\  it  ill  of 

i nt e re  t i working  in  ti.-  ir  are.,  ,,t  responsibility  are  to  ef- 
i t pr  oc<  of  implemi  tat  ion. 

< i reful  pe rat  ion, 

l ' 1 *■''  ' t tutor  y : : t .'  r > t - pi-  r mi t them  to  opera t e projects 
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i.  C t 1 I i r g 1 ' 1 I I « ■ : i me  r ’ t ! . • ( if*  * ! : . • . l;  I : : • ' * 1 r , 

u i 1 1 i s s . n , . • i ; * r > n i *i  r v r * * I < • . In  'inn  it.  - n*  • w a g r n r i < ■ hiiv  to 

s .i  • - 1 i ;j[ i - *••:  t , i r *•  •■;.!  hi pl«‘ . t < ■ 1 1 ' i ! f ! : i-  i ipi  - f i tiun  ul  > i irnpl  i ■ \ s <•  wf  r 
t re  i ttn  i"  l ! • > : 1 1 1 1 f it  r«  pa  rl  ■!  : • • g I -t'-m  fur  \v  i ste  nt.tr.. 

It  : s espi  v ted  that  tiv  ..iri'.iis  »pe  rating  t g<  • t ' will,  t"  the  extent 
pis  ■ i b 1 1 .it  i ! i I , i lil  * • . i i it  ,.*>  i tii*  r tl.i-  p r • it*  t • 1 l p n : . : 1 1 ■ .*.  • *»;ifiiti*t:t-> 
v t * : . i . . : " r t;  ■ i : 

St ■:  t >•  -•  i r i*  i r ■.  -,i : pi  * r ■ mnel  - it;  it  th'-  • /<  »p  i nle  jf  ' ticrat- 

l g i 'it  .pi  • s t r ■ ■ • t n '• ' t pl-i  ' - . ■ i ntl  t ■ ■ ct  . r ■ '••••■,  • ur.st  tcrident 

: i j 1 1 *-  i.r  i : * * rnpti*  ••  •!  it  t t ■ e t * • r \ p>  : r:n  < ■ . I tin*  instant  t >1 

>.*..tt'  r qua  lit  • t n • • • . 1 1 • ring  devices  it  »>  i • be  1 1 • • «.*  * - r.  t1  it  tit*1  - «•  be 

']><■  r ; t mi  • .y  t;  r ■ ".p  ■:  i u'  i I i*  ■■  ■ : ti  ■:  r • • * * 1 - ■ r*  ;*  .rung  pr..<  **dures 

.*.!.•  rt-by  i :<li  i • i m i prup<  r m u.  !•••  ■ ; e piJ  r *.tl.er  violation* 

( a t be  lie  tit  with  quickly* 

1 the  t • t i . I - 1 . it  a 1 1 ' r upplv  system-,  t • - 1 *.  i ! . 1 i rgely  !"■  e i red 

I • • r bv  nuitit'  tii  i tu'*-  r regm:  « ! * . r L>  • t/iti"  . 1 >1!  >vv . :i  g the  1 #mi.)  time 

trame,  and  a ting  ystem.*  r«  • nl-t  rged  iti  .:..tl  t -■  < ignments  will 

I I k «•  1 \ tie  nr*  tf:>  ned.  1 • * * it  i :: ! ••  r e s t - •■.ill  1 • rj*  1 \ I ••  ■ < ■ > pe.  t < ! t.i  operate 

ti.*  :r  n'At.  t.«  lit  *.N.  it*:  pp  r * ip  n : : i < r.m  .*  - \ si  tt-  interests.  ! : the  ::<>n  — 

- 1 r . * t • r 1 : re.:  * it  t mp  r "vine?  t t lie  iper  t i«>n.il  i-  j i tii  - r ■ : 1 1 v '.vi  11  r e — 

quire  » lea:. -*.;{>  n mte*.  • t.c  e ittd  ei  * i r 1 1 v tu*  r - ■ i nd  tu  puli',  t*  titiin^t 

ami  ■ 

It.ve-.tir.ent  - it*  the  v iriuus  v.  it.*  r n n.rn  • it-  .■  >ri<  will,  "t  neces- 

. 1 1 *.  r • • < . : r • • • : • : . 1 1 * . e \p. * :.d  1 1 .;  r*  : r .per.:  1 1 tlpn.gr  mis.  Nn-es  - 

r • ■ ate i * e l ■ erformed  f , • ■ ■ re  t perforn 

(a  * i or  'It  :.c  e . : intended  *t*  : g . M.uii  . t re  - ;ki*.-.i  • a lit  les  will  lie 

largely  .p.  • It.**  i manic  ip.>  litie-. , it.d  t.'u.se  inter*  -t.-  wherein  improve- 
tri'-r.t-  * r • 1 . •«  ated.  1 I -tie  r 1 1 »gt  ie.-  w:!1  !.e  t't.:>«  ert.ed  .Vlth  the  main- 

It  ••  :i  t nc  e (it  the  larger  flood  i * *nt  r . >1  (l.nns,  nav  i g.  1 1 1 • ■ . nip  rov  enient  s , as 

well  i - F>"  le  r i ! bind  - in  the  National  i ret,  i:  my  future  Federal  ele- 

ment : ;>a  rt  d 1 1 le  \’a  t loti  . ! If  ec  r e i tii  in  1 1 A r < . 1 ’ l.t : .. 
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i lively  related  to  t h>  needs  tor  • . . . t . ■ .r.  a n lht  r • ••,  . irernents  lor 

the  improvcrni'nt  in  ji'ibl  i<  ommunit  at  i«.n . 1 h:  • expended  ,»  major 

effort  in  attempting  ro  r<-ai  i.  .1  ti n oi  ha  • <•'.  the  1 . n . to  obtain 

t h*  . r view-.,  as  w.is  ; ><  - til  * . : . * • C 1 1 ’ 1 . 1 ■ o 1 1 o r * . 1 • -va  -•  1 irri  it  ed 

in  i omm  mo  a t ing  w th  th>  i . rg<  n m be  r " : l,iJ- ‘ • ! ' •'»  * '••  ''nri  ‘ r''  fo 

be  the  r ei  l : bent : of  t he  ba  . ri  ; <1  ■ > ■ . 1 heir  .«.*••,  r ■ a ;l)s  , and  support 
are  n«-4  t'Ksary  it  the  on,  apt  . a 1 |.lann : ng  , in  v umplete  . . • to  material  - 

1 / e ;ntu  program*.  1 he  r i a r * - » ' V e r a 1 f e a Oil  s w h V '■  1 T a : 1 ed  in  re  h - 

lni  the  broadrr  base  : r.  unber  although  w«  • n able  to  con irnunii  ate 
with  the  well  organized  . .met  mu  narrow  interest  groups.  they 

made  know  their  desires  early  and  often  through  those  members  who 
generously  ga  \ e of  their  t • a no  r.  so  . r.  e •» . A review  < ' the  minutes  of 
more  than  seventy  war  t«  mi - ting  held  rev  «1  • the  steady  representa- 
tion of  s-h  h groups  But  i.ublu  * ot  ■.  4n;<  ation  is  more  than  holding  meet- 

ings. Th<  important  e t ! tin-  n<  •.  - i ' dia  . annot  !•••  "V.-rlv  stressed , par- 
tii  ilarly  in  the  mi  i lie  r • >w  n - . Here  local  newspapers  an  do  math  good 
or  harm  in  presenting  f-u-'  in  a dear  and  obiectiv.  view.  I hi  keeping 

of  .p-  to-date  mailing  list  . Hu  :>r ration  of  radio  talk  shows,  the 

preparation  of  pro-  • rele.,  . wen  ist  some  the  ’i.ols  ised  in  'hi 

meetings 

were  of  value  but  the  large  . »tmr.  ; roi  e - - needed  was  apparent. 

Hefleiting  upon  th'  regional  t ui-tings,  and  parti.  .larly  the  public 
hearings  held  on  the  C .onm-eth  at  ’ i < 1 y . we  lind  that  e.u  h one  was  distinc- 
tive and  y.  t there  wen  similar  and  typii  al  a rea  s oi  ion-,  ern.  lor  »-\- 
at  pie,  n, I ,t  pet. pie  evidenced  'hat  the  most  single  pressing  need  in  the 
valley  was  in  the  an  a oi  .vati  r ipiahty.  Control  of  pollution  was  high- 
ghti  . w . feel  it  ■ • ■ ■ re  not  i • ' ■■  ■ 1 nough  in  'his  area  . 

j' he  second  point  of  . on  • r i . os  the  loss  ot  can  : tor  flood  control 

c>  r re(  rea  t ion  o r water  - . ly  ate:  »r'  n .ihirly  whi  n thes*  projet  t s were 

for  beneficiaries  outside  the  loi  . I area.  Many  thought  that  flood  plain 
ning,  if  en  oy<  re  th<  nsti  tion  i lams.  Here 

too  then  1 a ri  area  where  i 1 1 1 1. 1 1 : > • 11  '.V ' a 1 1 In  It  clear  1 p the  dilemma 
that’s  la i i ng  s in  t ho  • . om ni  mil ie s who  h re  already  developed  and 
i re  ibieit  to  flooding.  1 In-  peopl.  in  mod  inst.inie  were  not  sympa- 
t hetu  to  bu  lid  ing  w.i  t • r bod  ie  tor  m t d on  r n • rea  tor  who  they  i unsidiT- 
< d out  of  - stater.-  . Here  toe  there  a mi  >.  on.  option  .is  our  own  m Id 

survey  ample,  indii-.t.  that  rnc  t re.  n dor  needs  are  from  the  valley 
resident  on  a ratio  of  .to  1,  when  a the  <ut-ot  basin  resident  brought 


m expenditures  and  imntnc  in  just  about  the  reverse  ratio.  There  was 
muth  nusundc  rstanding  on  th.  on.  ept  of  th.  national  rec  reation  area 
plan.  Son;.-  had  th.  :t  is. on  . ptic  n that  the  lands  would  be  taken  away 
from  them  whereas  in  fa  t th.  mien!  is  to  permit  . urrent  use  • on- 
t inue  . 


On  the  question  of  water  supply  we  encountered  more  emotion  and 
fear  founded  principally  > n the  misconception  that  there  wasn  t su!- 
fu  lent  supply  to  go  i round  . Here  too.  education  would  do  much  to 
clear  up  some  of  thes.  misunderstandings  . In  addition,  we  would  make 
known  to  them  the  advant  .ges  that  come  from  the  regionalization  of 
some  of  th.  se  systems  by  reason  of  their  fl<  xibility  both  in  size  and 
op.'  ration. 


On  the  question  of  electrical  energy  many  . > meu  to  feel  hat  the 
way  to  lick  the  problem  was  to  somehow  stop  demand  as  if  this  could 
be  effectively  .pplied  a-  a turnkey  type  operation.  Many  have,  for  ex- 
ample, forgotten  the  seric  is  blackout  that  hit  the  mw  1- ngland  region 
a c ouple  of  ye  .rs  ago.  and  others  seem  to  think  that  it  there  were  need 
for  power  that  we  would  get  it  from  some  other  area,  not  realizing  that 
sin  la r pr  lems  art  evel  ■ . most  typically  t th*  o .cry. 

Therefore  , th.  re  was  much  eviden.  »•  in  areas  where  edu.ation  and  im- 
provement in  the  area  of  public  communication  would  do  much  to  elim- 
inate many  constraints  tc  the  implementation  ot  pro  .-ct  proposals. 


Assuming  in  the  future  the  public  does  n fact  com.  and  participate 
in  the  selection  process,  only  byway  of  sampling  techniques  will  we 
really  know  how  representative  a response  w>  are  receiving  and  whether 
they  truly  reflect  .1  cros-  section  oi  the  people  .n  the  area  that  is  to  lie 
affec  ted.  l ot  :ten  viewpoints  ar.  from  the  - - no*  really  native  to  the 
area  who  view  proposals  in  their  own  selec  tive  vein.  Although  this  is 
a desirable  expression,  some  form  of  weighting  roust  be  given  to  those 
who  are  vitally  concerned.  We  have  regional  problems  and  regional 
needs  which  seek  localized  are.-,  tor  their  solution.  Often  times  those 
areas  where  developments  are  proposed  do  not  have  need  requirements 
and  in  such  cases  in<  entives  must  be  sought  it  favorable  response  is  to 
ome  forth. 

It.  has  been  suggested  that  if  field  offices  were  set  up  in  those  areas 
where  proposals  are  likely  to  occur,  then  the  people  would  have  more 
time  and  show  greater  desire  to  learn  what  is  being  proposed,  and  for 
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w ha • reasons  and  at  w hat  < ( n . • <!>; f n.  < ■ . s 1 1 h n ! t u i ->  would  make  avail  - 
able  a * ont  inning  base  of  in!'  rtnat  i<>n , * snurc  « of  educ  at  ion  and  a means 
where  local  people  oul'l  lino  answer  - to  their  many  questions  and  on  a 
i nntmiinj;  basis.  I hen  field  staff  on  Id  maintain  a direct  liaison  with 
otiu  lal  planning  unit--  to  keep  .,brea  t ot  view-  and  to  liter  planning 
eti  pha  si  ,i . o rd  ingly  . 

I he  use  of  I It  I.’en  pa  no  i groups  IS  he  I pi  1 1 u nil  has  1)1  e n successful 
particularly  in  some  of  th<  snialler  on-going  basin  studies  and  within 
one  State.  It  is  a much  more  difficult  procedure  when  several  States 
,i  r e ised.  r h e sending  out  oi  noth  > and  reports  to  local  selectmen, 
and  mun:<  i:.al  official-.,  who  ire  burdened  with  an  array  of  problems, 
and  to  ' \ pe  t them  t<-  respond  by  either  corning  to  meetings,  or  get- 
ting limited,  and  sometimes  non  - existing  staffs  to  write  their  views  is 
ust  not  working.  That  theri  i a weak  link  in  < ,r  - < mmunic  ation  pre 
cess  is  evident  even  though  all  procedure  and  guidelines  are  being 
followed  . 
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< HAI ' 1 I.R  X 

VII  'A  ' I-  PAR  I IC  I WANTS 
S«-<  I ion  1 - St a I e 

I’ he  e s ta  bl  l s hed  s • if  I v g . : nl  e 1 in*  - s r cq  u 1 re  that  ill  -.a  r»  i ■ km:.'  ' i 

the  rompri'hensui  s»  1 1 id  y • plan  md  ,ut  as  one  entity.  )«•  ;->ion-  at 
several  times  were  reach'  •:  V V nsens  .S  am  a > r > ' 1 a • , rat 

imously  agreed  upon  by  all  pariu  ip.int  s . It  wa  - n*  . -a  rv  'heretorc 

to  present,  firstly,  a . oor>  t ina  t e<l  oint  Federal-  nlan  .vnbth* 

rea  1 1 / a t ion  that  mod  i f . a t ions  < ould  i ome  a bout  lat  • r on  , 1 1 la  - - in 

the  review  phase,  or  actual  implementation  phase.  n Appendix  , 
all  of  the  States  present  tin  ir  •.  n .vs  » to  their  <•:  going  pro 

i;rams  and  their  view-  as  regards  element  - t o t h « ' > - : n ■>'.  m « - 

they  may  a ff  e i t their  on  - going  programs  . 1 .u  h - • a ' e r t . ogmze- 

its  obligation  to  cooperate  in  programs  whu  h n ay  beneti'  it  nt'ig! 
boring  States  . but  does  not  ne.  essarily  relinquish  it  prime  <.b  - 

live  of  husbanding  the  resouri  es  of  its  own  State,  /.ttentu  :.  .s 
directed  therefore,  to  Appendix  I,  md  recommendations  ' the  in 
dividual  States  as  relates  to  tin  Connecticut  River  Ba-in  prograr-  . 

[ here  are  several  different  agencies  within  S’ate  gov.  rnment  ~ 
having  interest  in  one  form  or  other,  in  the  water  re.-n  : r • 
gories  as  considered  in  this  comprehensive  study.  Rat  h (iovernor 
selected  one  member  from  his  water  resource  family  to  u i as  'h< 
pr i n<  ipa  1 coordinator  to  the  < onne<  1 1 ■ u t River  Basin  ' . u . . non 
his  shoulders  laid  tie  responsibility,  tor  bringing  ml  r. 
tommuni  ating  this  material  to  either  agent  u s having  'a  .u>rv 
areas  of  interest.  ( on-  ide  ring  the  amoun*  of  r<  .ones  perni'>c| 
f < j r this  purpose.  State  nu-mbi  rs  have  fione  a t reusable  ob  in 
bringing  to  fell:  .>.  a gene  u s tin  1 incline  s >•»  t i . s st  ...  t < rive 
from  them  their  views  as  to  the  consequen.es  <>:  imnlei-  eiv  .'sin  of 
certain  parts  of  the  plan.  It  is  recognized  t ha ' there  will  In  n 
quireci  much  more  effort  in  this  regard.  I la  am  n 

the  Connei  i icut  River  Basin  program  under  the  New  1 ngland  Ri.er 
Basins  Commission  will,  in  fact,  pe  rrnit  * hi  s to  on  r . 

The  information  provided  by  Appendix  pre  .n's  i i.eg  nmn. 
toward  this  end.  It  delineates  the  different  agencies,  their  respnn 
sibilities,  and  on-going  programs.  I hen  are  mstan.  e where 
certain  functional  activities  of  Slate  agencies  should  lie  broadened. 
Ihese  lie-  princ  ipally  in  the  area  of  outdoor  re.  reation.  and  as  M e, 
la  p such  items  as  access  lor  fisheries,  or  I lie  establishna  nt  t ll.>,  d 
plain  regulation  ..ncl  z.omng  to  permit  tin  establishment  ..!  t i < . a: 
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insu  ram  <•  prog  rums  • • r othc  r m . 1 • i p 1 < . • u 'i  it  i*  , • .« *•  • >tih 

, orridors  t < • r :>  i rposcs  of  ai  stbitu  quality.  .’hi-  probirn  *•:  higher 
m inu  ip.il  :.i\  ri--.cni.i  s md  tht-  impait  t!,.-ri-un  ipon  p .blu  land  a c 
-j-.tixition  needs  .pi-1  lal  at  tent  ion. 

Basin  Stati  c havi-  passed  recent  logi'  iat  ton  a ling  with  environ 
mental  quality  and  protection  ot  ihi-.r  na1  . ral  res.,  ir  <-s  as  sail 
L . i rd  > against  -mde  irabl<  devi  loprm-nt  ' 1 »*  - ontin  ;<•  to  take  pi  a <• 
•a-  • h i n the  ha  sin  as  competitive  land  1 ; re  ire-  ex  is*  >ng  na  t i ra  1 
-e  sc  . r < e s . Su , h 1 eg  is  la  t ion  augmented  .v  it  h r<  s • r n • ons  in  the  vay 
• ■,  e I'm  its  , li  i t-ns  e s , reduced  acces  - it,.,  a r ■ means  which  ran  be 
sed  to  control  what  some  have  stated  are  the  so<  lal  costs  res  ihing 
from  undesirable  development.  These  actions  <an  also  red  ;<  e or 
retard  needs  or  cause  them  to  shift  to  neighboring  State-  . The  ,se 
of  such  control  can  become  reciprocal  among  States  and  ultm  a*elv 
at  the  expense  of  its  citizens  . Additional  reso.ne  opporf  indy 
would  help  to  distribute  stresses  and  s is'ain  those  existing  :a«  1 1 1 
ties  in  a high  quality  condition. 

The  Basin  Plan  presents  opport  unities  by  which  the  needs  can  im- 
properly assimilated  rather  than  suppressed.  The-  Committee  «•- 
lu-ves  development  in  an  orderly  fashion  would  not  n a'eriallv  alter 
the  natural  environment,  and  would  permit  greater  yields  for  r - 
c it  i / t-ns  . The  Ba  s in  Plan  provides  gu  idance  not  d i ree  1 1 c es  . A re- 
strictive legislative  policy  as  relates  to  water  resource  uses  could 
significantly  alter  proicctcd  need'  hut  it  - » onsequen  es  n . s • 
caret  illy  wc-ighed  against  the  impa.t  it  cc  ild  have  upon  the  local 
e itizens  and  regional  ec  onomie  . 

In  keeping  with  the  c irn-nt  t r<  nd  < 1 1 ' h<  , it  i/ u-n  r v who  si  ek  a 
greater  voice-  in  the  day-to-day  operations  ot  the-  ditferent  political 
units  within  their  State,  it  will  be  nc-i  c-ssary  to  mi  rge  tin-  vn-ws 
and  attitudes  of  the  local  citizens  into  the  planning  envi  ronrm-nt  s . 
Citi/.c-ns  committees,  to  uc-  established  < part  of  the  River  Basins 
Commission,  will  assist  in  this  proc  ess  and  these  n ay  have  to  be 
i xt  ended  upon  in  instances  where  prog  ra  n i ' ie  i i nt  s have  fa  r reach- 
ing  r eg  ion. cl  eff  ec  t . 

During  the  formal  State-  review  period,  the  views  of  thosi  Sta’e 
agenc  ie-  who,  through  statutory  authority,  have  interest  in  water 
rt-soun  i areas,  will  be  sought  as  regards  report  findings,  con- 
clusions, a nd  r ec  ommenrid  t ions  . I . i s t • I below  arc  v iew  s and  com 
rru  nts  as  expressed  bv  study  panic  ipants  ; rom  the  States  ot  New 
Hampshire  and  Massachusetts. 


\ 


I 

I 

I 

.•  vv  n.it;  :>  hire  i..i  ••  :•  i r'  i ■ i ■ ' . • » ! ; ; I . tin  i . r 

: • . * ' . ' > ■ < ■ . ■ . ‘ ! > • . 

; . , • • ' ■ r , . •, 

1 ' : >■  • ... 

1 • • • r i .•-•!•  • . . ' • m ' a r r • ■ . ; . - • - 

' ■ ' . ■ ■ ■ ■ . :>r-.yr..r  1 • ■ . < : • ; . . , • ; 

t-cmt  support  i nd  impl. me  rit  ♦ K« • • ••  ;mr  :<  r.  . i >i  . 'in^rii' 
oin.Mdrrcd  bi-m-fu  i.i!  In  its  x<  1 ! -be  tnj! . Tob.eif.  m . . „ \,  ,,  rSes 

: .n  ; ion  ; s t t i‘  t he  nvf  r - ,i  11  pl.i  n • 1 1 - i £ti  i-ii  . -a  y ; < m h.  - ' . ■ va  rd  - 

hip  of  the  basin  s vv.it e r -in*!  r>  la:,  i!  land  re  : r.  e 

” T 'hi-  New  Hampshire  repre  - .ns.  • : . ■>:  ; rscs  th-  1 his  does 

no’  imply  that  all  proposal.'  a r.  y ; cn  nncpialit  ed  s ■ ; ■ •...•••  , n r no.  - 

it  commit  any  agency  ol  tin-  State  y ov  >■  rmnen'  • . • . r • . Jar  i • . r - < 

ol  action . It  does  n can  that  s t * « r veighiny  .11  da*a  ot>  • nr«  - 

ent  ed  by  apenv  le  s and  ind.  1-.  1 , p .hlj<  md  :>r  . . a’  e , - ! 

my  these  with  other  members  ol  ’hi  i oo  rd  ina  t iny  i < > : . . , . 

'ions  were  made  by  the  i omrmftee  ...  a .vhol.  . a:  1 ...  .pm  ••  hi  s< 

decisions.  The  New  Ilanip.shin  repre  ont, : . rpr.  - • 

obligation  of  the  indtvid'ial  . • ■■  I Cl;  a ’ ee  ’ pa  r'  . ; : 

• 1 • 1'  , 1 1 y ' ! , e . . ■ . r e I . ' ' h , ■ - • . , _ r e . r e • . . • . . 

vate,  were  kept  a pprised  of  proyr.  . inform  ••  on  and  i.  h.  ,« 

■ ye;.,  if  Wi  r.  • : y 1 . a y r.. 1 ■ ■ ; . H v r • . . : . hr. . j 

a yen.  v 1.  .11  i nd  the  I . : . 1 . ■ • . i j 

spin  iali/.ed  inform. 1 1 ion  .vas  pr<  ented  : . . r r .11  • ■ ■ , • ■ i . I 

repo  r ts  were  d <••.  . loped  t he  v vv  . r • ha  r . . : and  . r i*  < . . . ...  . 1 • 

lions  req  lest.-d  to  .1  r . the  t . r . : . . - ra  t ion  . > t . . P . , • : . - r »• . 

pos  it  ion  . field  trips  wen  . ondu  ted  * . . I . ei  a gem  y personnel , ■ . . 

1 i * and  private  . toon  ’In  s pot  ex,,  n . . n..  ’ . . >n  ol  propo  , ■ . ; . . eloim.en' 

ite  .tdvo.  aterl  for  , a r :<  • . of  p rpose  bv  tin  . \ . or:)' 

of  I-.ngineers  and  the  . S.  1 )ep,i  rtm.-nt  ot  \yru  .It  .r.  . mm1  . onser-.a 
t ion  Servi,  e.  N.-.v  H.  hi  r<  ...  i'.  .nd  . •«  ■ ,.r.  :>  . 1 

l!  ’ ■ ■ r 1 e t h • : ■ ■ ' h . : | , , . 1 

fa.  ts  on  .ny  ph,>  . * h * • idy  1 ' : > . s . r.  . 

I he  ( onnri  In  : t H iv.  r 1 ' . .11  r ehc-ns  1 \ e Study  rear.  - >•  n t ..  r • 1 , 

Stat.  of  Ne’.v  1 fa  rtif.  •>  hi  r 1 yuded*  ervmy  of  the  . a re!  .1  . . j 1 : . . ■ ... 

of  all  its  . 1 1 1 / 1 ns  v.  1 1 h a v i e w tow. . rd  ’ a k i ny  those  . ; m » . .1  a . f 1011 

whi.  h can  rnli.in.  e tin  a.  liar.  < , 1 ihe  ma  < > r 1 1 % . 

I11  designating  the  ( hair  man  ol  the  Wat  < r Ri  or,  . i on.:  1 on 
as  a member  of  the  ( 00  re  ina  I ing  » mniii  1 1 1 e.  for  In  . onne.  • u liver 
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1 - in  St  a. : v . th«  < ii  < r r ' r • t > • ( unm  mi.'.'.  • • I " I « • : " ' ■ h'i  < ■ 1 s a < 

■ .ill.'!''  . < • 1 1 . i ! r i . i ; . T . • ' • : • .i  . ri ! : > I •.  •<.  ••  *•«•• 

tht  -hurt  in':  lone  r.«  ng>  W •• ' ••  r .i  if : r • • I '•  1 : ' r<  •,  n «•  ni'-ls  of  he 

( onn<  i t ii  in  River  Ivimt. 

Appendix  t onMin.s  inter  .i  gem  v r • . . > . oc  t » *-<  i u , t hi 

ih\  i i "ii  of  Water  H f - <>  . r , < - . it  ;>•. i r pn  rt  - ' u i * : * • i » 1 1 ! .■  the  ••  • • 1 ••  i • «-:r  s 

uhi  i h,  irom  ,i  rnm  ;>  r flu 'ii  s tv  ••  planning  • ir .%  point  . meet  ' h»-  • idrn  • 

• I ■ : • able  that  a ny  c i ■ - 

*o  inert  a v.isi  array  •>(  nerds  will  < <.ntam  elements  vhi.  ii  > rr  not  only 
i-ontri'vrrMal,  bit  w huh  may,  ' ti  .i  Im.il  Lr  i-  >>  aiao  epi,,i,|.  . 1 **• 

plannr  r rims',  where  via  Me  a It  r rna  t ive  s a r<  nr'  availaMe  , r > < on  .it  < n<! 
: r h elen'rnts  if  hr  is  to  pruv  tdr  1 tun*  t n*nal  plan  for  ' h>  > ■ .i  ,r. . 

• In  this  pint  that  the  Mas  sad  • • • • • 

m ha  part  ited  in  th<  tudy . Whether  t ; < 
till  way,  hr  uv.plentrnted  , depends  on  many  things.  ;>*  •!  i » i«  il  •«  -mi, 
as  »o  whether  c<  rtain  nrnii  ht  inrl;  the  expre-  , :>uhl,,  :.r  « nd  , or 

ho  ■ of  • and  'hr  r<-<  .rrente  of  flood  or  drought  lonr'it.o;  • 

it  is  not  too  early,  however  . to  indicate  ‘ha’  ••  rt.*  in  tie:  ..ruts  of  *h. 

plan  have  strong  support  ind  should  hr  gi  >■:  p r : r ‘v.  H <•  re«  <>n  • en 
f t h<  Water  Resoui  e s C ommi s s i on  fo r ea r I . ’ • • • • 

a r < a r r ; rr  in  ( ha  pt e r XI . 1 
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Ihr  New  hngland  River  Basins  Con.mi  s s,«„  r.  or.  • t 

' onne<  “ 


I'n  Hihii'v  sound  water  quali'  •• 


namely  . re  ’ < > r.i ! : i .n  - : 


two  ma  or 


•>'  t s should  h 


' nl  ] y . • ••  g ra  d i ■ : i • t • 


re  e. 


r«  e r ; • » r i ».• 


water.  Wht.  h are  e.rremlv  of  g quality.  „n-i  i > h ,a!  ,.l;  p|;ftsis 

on  exist  ing  la  r e - . the  pre- » r • ion  of  good  wa  .re  ! ■'  v is  . ons  i»ie  r.-b 
more  significant  in  terms  of  management  of  the  ba  in  vat.  r re-rmr 

than  are  the  resto rat  eels. 

' ' of  water  quality,  a it  nal  tudy  < t 


t tonal  policir  . enfi  r ■ • • . • , m 

be  i i ■ hi  ■ . • 


e c r>nt  r < > 1 . 


The  basin  plan  provid.  ■ m.i  ,.r  opportumti.-  to  ;.r  . : , 

re.  r«  itioni  1 irsuits-,.  however . < 1 aHentioi 

• v.  National  Rec-Teat  ■ \r«  lan  a 1<  crihi 
findings  of  hearings  and  meeting  - an  • ] • 


proposal  mdt. 

it. 

pn  ble 

oh  a a t : on  • . 

this  pc  rtu a:  tif 

th. 

r i ■ r e a t i 

• be 

i'lootl  >1.  Ullage 

ro;  a t lot: 

regal, at  ion  . M 

lift 

• d e t a il  ed 

a rd  areas  i 

tlu-r  emphasis 

should  a 1 . < 

be  gl  \,  el  l t r 

storages,  or  o 

t K » 

for  f 1 . o. i 

ro]  tiurp.'-a 

large  reservoirs.  Bec.e.se  of  mere, urh.ini.'.ition  a It  , l . - , n - 
age  code  should  b.  established  n.  h<  l|.  off-et  the  .IrasM.  changes  r. 
salting  from  loss  ol  unde . eloped  land. 

It 

A balancer!  fish  arid  wildlife  program  hould  m lude  t he  enh.in.  «- 
ment  and  restoration  of  anadronv.as  nl.ru  , the  . r.  .•  r..,ti.  n n.l 
ftlhiim  eluent  Ol  ole  wafer  r . 1 r : 1 r. . T r 

port  tin  it  ies;  t hr  c n ation  ot  id-iitional  .w '.  ••  rfowl  t . 1 1» ; t .i  ' . 1 1 I 

<old  water  lake  fisheries;  and  the  pre  • erv.it ion  i in:  it  eli .potent 
warm  water  fishi  ri<  and  exi-ting  ,i  lldi  rt*  . . . \ I . if.  ,i.  • . • 

of  these  items  require-  adequate  flow  cat.!-,  a Iran,  e ot  .,  irq.iutc 

water;  provisions  lor  hate  heries  and  .to.  King  prt.gr  it,,  . , iciitiiit  al- 

ly determined  regulation  » .1  1 1 lane  .it:  I.  mt  me . .••  el  ••••  , ;a  . • t . . 

reservoir  fisheries  ■.  th  adequate 

ruinous  s]>ei  its.  and  adequat . publn  . • Flit  v,  m plan  as  • ro 

poser]  largely  provid.  lor  i It.ilati;  e.1  fir  I i re  pr.  e rate,  but  iv.  n , : 


cities  arc  required  in  the  art*a  of  an  ess.  Intent*"  pressure  from  pr 
vatr  development  along  water  frontage-  may  .veil  deny  benefits  from  .« 
fish  ami  wildlife  plan,  or,  for  that  matter  , 1 water  quality  plan  tnless 
adequate  public  access  is  provided,  l'artii  liar  attention  should  ue 
given  the  main  stem  and  trioutaries  where  the  anadrornous  fisheries 
are  to  be  restored.  Detailed  studies  will  he  required  to  deternrum 
the  number  of  ai  res,  and  limits  of  actual  pari  cl  taking. 

In  the  area  of  flood  control, alternatives  to  the  \ torv  proposal 
should  be  i ons  id  e fed  as  part  of  the  flood  protection  plan  for  the 
Passumpsic  Fiver  Basin.  In  this  regard,  further  attention  siioulu  b< 
given  to  Mast  Burke  Reservoir  as  an  alternative  to  Victory  Dam. 


X 


t ion  1 < • r.i  ] 

l httre  an  a r i i i r • I i tera  I '1  • n*  r ir 

a 1 1 e red;  most  not  ii  ' i hi  y i n 1 1 • 1 1 <■  go r v of  o; .<  n . t , r'  ■ riy 

.i  r t ■ la 1 1 ■ x t o . o i i - s , . i n < : a 1 1 • r « .1  ■ r < ■ . i :■  > r . . . 1 1 mi  mta  in 

mg  a*  -th*-t  u (jiiri  1 it  v . I itu  r<  la  re  i ■.  < v 1 1 1 m ,t  .t  e - 1 ■ . < . • of 

t he  ba  s m many  ol  the  ; i,i  - ’ , . r.il  i • n>  a I , < h p :•  u • t . . • << 

t ion  ,i nd  rnhii  nr g r i - ,i  1 1 v ' h«  r . 1 1 1 « . bt.it,-. 

.in-  m-oioi  tu  uii  f!i  ■-,ri  -ill  r - I r,  • • • • • • ■ • 

given  to  farmer."  to  Aithstand  the  ;.re  ifr  i ' ' • i : r . • b • • 

r«-t  real  tonal  pursuits  ..  s thi  • 1.* n-i.-.  ui  • >tm  • r.  „ih.  • r r< 

vert  to  forested  pur  i . ! - t o . , ■ - r t r • re. it  :•  ! 

There  e need  to  expand  1 irthe  r th-  role  ,vh  h r>  « r •,  o r vdl 

play  in  provtd  ing  augment!  •:  f'h-.v  that  ire  . , . -.  • . , 

complement.!  rv  a.  tion-  follow  mg  the  i n : ; den  . ent * ;<  • , . . • t 

treatment  mea  i r<  . i f 1 < > ■.  ■ upmen'at  ion  >...1  !»•  : , < : . :« 

g . - : :r.  • . r • : . . t . liffi  tit  to  in  pit  mt  one  parttmkr  resource 

ategory  to  ass  .me  tin  tra  inten.im  • of  .•  h W c : ■ ’ ; s • :• 

that  flows  <«  r>  ;n  i'.ot  reipureii  , they  ho. hi  In  ; . r.  - i .i  r-  > n - 

im-nts  to  meet  the  o . • rill  envirunn  cntal  <i 1 . a 1 . • v : tin  • . . . r 

t r ea  m . 

Fhe  ioniprehensm  study  hi  ■ on  -•  ide  re< : thr«  ••  multiple  .b  • 
lives,  namelv  National  Ft  l n.  ienty  , Fnv  trunnion*. il  v;  .ahtv  •> 

Regional  Development.  re  r the  N.it  tonal  F:t  u irn>  v ob  , 

all  efforts  Wert  i;..n|e  ti.  enluni  e ll‘:i  1 5 I ( rat  lo  .til',  to  I . i . • • i 
wherever  po.-sible.  VV « tound  that  the  view  i o'  tie  pe  pli  lifter 
greatly  about  tin  National  I. It:  mu,  v ob;  live  , 11*  . : • 1 ; 1 1 n ■ - 1 

uniformly  favored  tin  i-.tr.  ironmeni.il  Uualtty  ob  <••  t.\i  vh  . 1.  .'.a 
found  to  be  mori  expen  ive  , and  ,n  ome  m.Mam  « m , 1.*  ri 

erts  which  could  not  pa  i benefit  • ost  ratio  !i  -.t.  • 1.  ,n 

starn  es  there  need  t o In  a d iu  • tnn -nt  made  a to  the  i ii  r i * i • 

Federal  interest.  . ■ r - i%  the  lot.il  tnn  State  re  pun- t nil  it  y. 

In  instam  es  where  federal  pro  * • i - 1 s cannot  be  usiiFeu,  non 
strut  tural  alternatives  may  be  mtrodu>  ed  , but  ties,-  ro.uin  e it  hi  r 
man  it  i pal  or  Slate  entities  to  ■ uii  u 1 ■ • , it  r s hip  , tor  e-.ai  pie  , 
flood  plain  regulation.  I tu  flood  plain  area  of  a partii  .la  r i on  ■ - 
innnity  is  i ompet itiv  ely  ought  lor  otn  ; < or  another.  ..hen  tin 
tminii  ipality  permit  - a higher  land  u < . it  does  o a ith  t h«  nali- 

/..i  t ion  that  it  will  ha  v i i erl.un  g a in  • in  tax  m,  nine,  ho  a a . e r , tin 


\ 


long  term  effects  unIH  be  Adverse  as  relate  s t<.  damage-  . 

were  proviLlrd  in  the  way  of  taxes  or  reduced  a • 1 n*  .then 

much  of  this  flood  plain  land  would  b<  pared  from  exploitation,  and  a 
halt  to  th-  lo*  s the  valuable  natural  storage  available  in  the  flood 
pla in  would  fed  low  . 


Fed*  ral  programs  should  be  . xpanded  in  meeting  the  needs  tor  ad 
vane  > d acquisition  of  reservoir  sites  or  other  • :,.  n spa  <•  par.  els  of 
land.  Although  th.  Housing  and  rban  Development  -o<  t o:  I d pro- 
vides States  and  p .blic  .gen.  ies  .1  means  by  whit  h they  < an  acquire 
siuh  land,  grants  are  made  in  amounts  not  to  exit  ed  reasonable 
intt  rest  costs,  and  usually  for  a period  of  up  to  years  m advance 
of  construction.  Although  this  program  is  an  attempt  'o  as-,  t m 
the  area  of  advanced  acquisition,  more  is  needed. 


rhe  views  of  1 ederal  participants  to  the  study  are  embodied  in 
th.  ir  respective  appendices.  Some  of  the  members  ot  the  Committee 
w.  h.  d to  . xpres-  supplemental  viewpoints.  Listed  below  are  some 
cpe<  jfic  views  < xpr.a  -ed  by  the  Department  of  the  Army.  ( ommen  e . 
and  Health,  F.ducation  and  Welfare,  assigned  represent  t;  es  to 
the  Coordinating  Committee. 

! )e;.,i  rtti.ent  ot  tin  A rmy 

At  regional  and  public  meetings,  and  through  newspaper  and  mails, 
we  have  been  mad.  aware  of  th.  dependen.  e and  lev  > which  the  people 
of  th<  valley  hold  for  their  lands.  For  this  reason,  emphasis  has 
been  given  to  maximum  utilization  of  existing  developments  . such  as 
regulation  of  ores ent  ise  to  include  additional  purposes.  In  addition, 
and  where  possible,  maximum  use  was  made  of  all  existing  projects 
and  programs  of  1 ederal.  State,  and  local  agencies.  Four  existing 
( oro  reservoirs  . r<  m.  luded  in  the  olan  for  modifu  .non  to  support 
other  uses.  Other  dams  have  already  been  modified  as  part  of  our 
master  r<  reation  pi  inning  . 

An  inve  ntory  of  all  existing  dams  in  the  Connertic  it  River  Basin 
whic  h controls  .1  drainag.  a rea  of  f»0  square  miles  or  greater  has 
been  completed.  This  inventory  consisted  of  field  ? rips  and  discus- 
sions with  individual  dam  owners  to  ascertain  opcr.it  1 rial  patterns, 
and  general  conditions  of  the  structures  with  a view  that  these  exist- 
ing dam  c ould  be  madi  available  111  controlling  floods  . augmenting 
[dans  or  otl).  r u • . Of  the  177  existing  dams  so  inventoried  in  the 
Pas  in  about  1 v<  r>  found  to  afford  some  storage  potential  tor 
flood  control.  Most  of  these  were  operated  by  private  power  eom- 
panies.  I’o  obtain  the  most  effi.  lent  operation,  the  l . rps  has 
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• s t.ibl  i s h<-'!  .«  R i < r vi ■ , r < < >nt  r '>!  < • n'  <•  r •.  r»n  i . » r.  • r mat « r<  lea  •• 
r iny  floor!  ; »«•  r . « *• : !:•>•••  • i-’inL  < or:-  . < !!  ■■■-  .ifc  . 

As  a start  in  the  'in*  ■ I > r : . r.  - : a r n-i;  . I.i  • . n : r • ••■]...  • • 

: »«» rt  oi  the  inventory  '1111.'  nro  • • t , th.  . ,tii  f.  - ; , | 

with  the  F edc  ra  l p. . v e r < t .run  1 1 • ion  . • ■ j .t.r.n  • •.:.<■  r : < y ■ r . • h. 

rel  1 cens  iny  >•:  tour  p>  >vv «■  r nr!.,  tr.ain  • • . • • !,.  1 . mm 

River,  namely:  VV  1 ldt  r , R . lit  i s [ <11  , . • r non , 1 r . . rn<  r ; til-. 
I his  Position  1 .1  ;n  r ■ I m<  .1 ' > <i  in  Append  i\  Q.  n.  ‘ . . > . 1 ,•  t.  r r'li 
n.<  t i on  of  1 i < >w  r « ■ 1 « . . n : r in y p > r . • . ■ < • : It.  • • ! • . r . . . . . • , 

r-t  t r 1 1 1 v < • nr  - - of  fxistint  t nr!  f ’ if  u rt  tlo<v:  control  r.  < r 1 r , but  alst 
■tdvoc  ates  m jmrv.  in  instantum  • .s  : low  • • . r 

second  per  square  milt  of  . : ;■  m y e . t v.  .11  : • . • : t 1 1 : • . . 

and  fi  eri  unpn-ted  .1.  cess  t.o  .i.t.es  r ,«  ...  * • - . . s r < - 

. national  needs  . Ilu  r.  ! n.  rep  t v:  «•!»'  for  ! r t • I . 

> ,ius»-  hydroloyu  soiti  n • r • • • - • 1 . - ; that  t.  > ; •!..  : ■ • t ..  • m • n< 

ha  s in  wt  1 t.  ild  have  * \ • t >•< : ir.inm  .in  in  1 . r 1 : ! 
i turie . 

1’ht  ( 'ornmittff  in  it  . i t • 1 i!>f  rat  n 1 ;.  ...  ....  • 

storages  with  appro;. r at«.  remilnr-.r.ent,  to.: 

off  ie  lent  and  almo  t opt  m n 1 on.  r.t  . 1.  t h.t  t ni  • • ' . • ■ . . ■ . 

ing  power  uilitr-.  alternative  n.e.in  < •!  fi  ....■:  : * r > on  ■ ■ .1  . : . or.  • 

v id  e<  i at  more  re  a nma  hit  it.  1 . |-  .ir'ht  rt:..  r . . • •.  • r ' . ■ e : • 

significant  flood  redui  tin n . v<  ■.  1 " 1 1 : i . • . • t ■ 1 n ’ r ■ ...  • .1  • r . r • .v  - 

downs  that  would,  Irurt'  .in  .1.  • In  • 1 1 ■ .<  • 1 nt  < ■ 1 1 e\v  , : it;  i y < * h.  • • rt 
vironiiient.il  quality  of  the  area. 

In  our  coordination  w it  h the  r 1 1 ’ . rt  ‘ - an  : t h rough  :>•  . it  n 

studies,  it  was  dis.  los.-ti  tha*  Moore  ■ t.  • < -me  rfor<l  Re-ervnir-  ha  > 

the  most  t stem  ivt  ••torap.-  (..inability  tor  tl ait  r. . 1 . 1 !■  • .vt  . e r , 

an  analysts  of  past  flood  re.  ora  : 1 1 : . ■ * . th.it  t lo. run  • ft  fr.-m 

this  northern  area  of  the  ba  in  do.  not  have  a nn  or  t r t * t n the 

(primary  flood  p*-a  k at  do-.vn  t roan  r.aitt  renter  . i hi-  n 

fleeted  in  Appendix  < on  Plate'  < ( - . r 

dis  1 ha  rj>es  for  the  l'-'.t  and  P'i.H  f loin!  . 

At  present,  although  the  la  rye  h>  atiwa  1 1 r power  r.  1 r 1 r . on 

I'h.  10.1111  tom  are  not  opt  rate,  tor  th>.":  • ontrol  ;•  r:»o  ■ . tin  v 

store  mm  h ot  the  run  of  I >1  . r 1 ny  tin  s priny  snow  melt  • n r u : . lie- 
e rvoi  r s in  tins  section  ot  tin  ha  in  art  effeetivt  in  reiueiny  snow 
melt  staye  hut  would  not  he  t out  ril>ui  my  la.  tors  m 1.  rn  ..  h as 

Auyust  1 )'  whit  h struck  south  of  tin  . 

\ ') 


area. 


Khi-r  ! low  s in  the  ( onno  iicut  travel  from  north  to  south . vh<  r«  a s 
storn  patterns  strike  the  area  from  the  south  to  the  north  or  east  to 
west  as  was  th<  vast  in  the  instant  e of  hurri.  an.-  n*  055. 

most  likely  that  storm  patt<  rns  will  tontinue  to  produ.  e great.  r 
:>r»  i ipitation  in  t!.>  southern  portion  of  the  river  basin  or  down- 1 rear 
,,f  A . ds  .;lle.  As  a result  of  the  eMreni.  pret  ipitation  experienced 
in  1 i , the  Corps  was  fori  ed  to  reeons  id<  r earlier  frequency  an»lv 
sis  that  had  been  developed,  for  many  areas  of  New  Lngland  where 
flootl  flows  experienc  ed  were  twit  e those  that  had  ever  been  previous 
1 v r i : . . . . Hur r in<  ne,  whos t front  tal  • 

the  Holy,  kt  Mountain  rang*  . gathered  la  rg<  amounts  of  moisture 
from  the  Long  Island  So  md  » re.i  and  deposited  it  a precipitation  in 
th<  low.  r Connectii  it  Riv«  r Basin.  Nearly  a similar  situation 
curred  with  hurricane  ( onni>  a - experience':  in  August  I 055.  Both 
of  these  events  ar<  discussed  in  great,  r detail  in  Appendix  C . 

In  regard  to  the  small  upstream  watersheds,  the  Department  of 
Agrit  1 1 til  re  has  made  no.  or  eontribution  in  reviewing  nearly  80d 
small  watershed  type  upstream  dan  - . Of  this  number  78  new  struc 
tun  . :>art  of  a 1 -section  1 ibli.  Law  watershed  plan,  are  in 

< luded  in  the  Karly  A.tion  1980  Basin  i 'lan  a s deseribi  1 in  Appendix 
1-  . These  unit-  an  viabh  flood  control  complements  to  the  7 larger 
dams  m.  hided  in  the  basin  plan.  Run-off  from  the  steeper  ipstrearn 
,v a 1 1 r shed  areas  peak  quickly.  1 hi  ipsin-a:  da::  is  desiunec:  prim- 

arily  to  redui  e flood  river  discharges  in  the  communities  immi 
d lately  downstream.  The  reservoir  a n d<  signed  to  maki  . titrolli  ■ . 
releases  whi.  h a re  within  safe  carrying  . apacity  ol  'In  .p.- 1 ream 
river  channels.  They  arc  n i sstul  in  red  i,  mg  dis.  harg.  peaks  in 
the  upstream  watershed  areas,  but  be.  a ise  they  an  discharging  . on- 
■ a. 

volume  c>f  flood  run-off  who  h is  passed  to  downstream  areas.  It  i 
thus  volume  redui  turn  who  h i the  in  p.rt.int  element  m i:  a or  main 
stem  flood  ing  . 

La  r 1 1 e r in  t hi  - report  we  ha  ve  d i scu  ed  thi  pos  i bil  it  y of  t h<  o.  - 
current  ••  of  a ma  or  flood  ret<  rred  to  a a Standard  L’ro  e.  t 1-  loocl , 
which  would  be  greater  than  any  experienc'd  to  riati  . Appendix  i 
dest  ribes  further  . riteria  used  to  develop  this  flood.  some  people 
have  indicated  that  this  could  not  happen  in  our  lifetime.  Su.  h a 
flood  is  a reasonable  pos  i h 1 1 it  y w hi  t h hould  not  be  expressed  in 

I statistical  terms  a sonu  have  clone.  1 h<  < c>rps  believe-  it  has  an 

obligation  to  make  . iti/ens  aware  of  tin  possibility  of  it  no  ir 
renc e , and  1 1 s se  ve  r i consequences  as  w e ha  v»  discuss.' < i n t h is 
report . and  pa  rt  it  ula  rly  s in.  <•  tin  ( onn<<  t it  ut  River  has  such  an  ex 
tensive  history  of  flooding. 
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Because  cl  tin  ! droioi.  . end  mpo,.-  rapln  • ■!  t i < Uism.  .•»  '.ell  .1  *• 
t ht  ] : 1 . . . 1 ' ■ clis 1 1 ' t hi  ( nne  t it  1 • • tut)  s md 

lie*  . 1 ddi  1 1 ciirt  1 ! 1 m >r,  *n  r rol  : ’ 1 .»«■.  .r<  s ..  r<  < ■!«  < : in  1 ■ run : • ■■■  ' 

'.irlirr  ( niifiri  ssi il  1 ; 1 ! • : ; /.it  ion  1 • • s'  ir!  . i Is  {•  • r » 

ta  r\  solutions  s n i.  .is  1 1 « . d pl.t  in  : . .1 : , ^i-ment,  i .1 1 j.r.>*  «-i  * •.■.».  1 no 

tipsiri  .mi  c.itus.  1 1 1 . 1 nil  is  lal  1 n lor  1hes«  i ; .<  a s 1 1 n ■ s fat  r i:.a  rk«-t 

rr.il  I'sMlr  \.i  iiics  '.luild  In  j>  1 1 . <•  d ■ ipon  .1 1 1 1 1 1 ■ 1 1:  . _ s ■.  . r ti  1 n t I .<  in 

• a *•  ; nc  ■'  re.i  s w ii  h t h<  1 dd  1 1 ; ■ : 1 : tie  1 • . s : > >n  - 1 1 a t ■ . . . s . • : 1 nd  « ?»!«• 

ri'Si'ltlriurnt  1 osts.  ! :.is  assess:  t nt  1 . 1 ' i ■ s in'  * : , I '.i-n  r • 

spent  to  n1.11nl.1tn  ■ r ia  p : . . v e nt'.perlv. 

Moreover,  in  1 i,  the  fo  . r State  • i ; tin'  < • tie  ;t  R:  • r B 1 :n, 

as  signatory  parties,  id  pted  tie  flout  e.  t i « .t  Hr.  • r 1 ; : C.  • t r . 

C "i  • 1 pa i t b’.  v.  hie  I M ■ s s . u • f 1 is  • • 1 1 ■ ic  r<  — it'  nut:  :■>  • • r •:  : t . 1 : . i 

New  Hampshire  SO"  md  tin  State  of  1 'met  to  it  !•  r,  . . r n-  r- 

mont  and  New  Hampshire  P 1 r tax  losses  at  i 1 «•  rt  1 *••  .a 

losses  due  to  eonstruetion  1 i flood  ot.trol  reservoir1-  ii.  Vermont 
md  Ni  ; ■ ; n ■ . rhe  Connect  t . 1 1 nti 

C mmission,  rip  31  1 ft  r< . . . , ■ • 

innuallv  to  decide  on  the  1 .rret.t  \ ilaatiev.  n i req  . i r • i t x re i : i . - 
liarsemer.t, 
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I rum  thusi  interests  wo  W"  ;ld  he  p.iid  l.ur  in.irlel  1 1 ■ s ■ ■ t 

their  negotiated  pro.  eeiures  in  Is  as  ti  n t •'  1 : . 

As  relates  to  low  (low  an  pmentat  inn,  it  is  .r  vie  >•  'hat  prea  sions 

lor  flow  releases  Ir  »n  i • eh  ral  storages  la  .0  . on  oi.si  ed  . 1 1 T • r tin- 

installations  ill  Sn  clldarv  ' ri  .'a  I'll!  md  loll..  ■ m.  ti  I |..|  ass<  ssnn  nt 

t lie  I f e e t s ol  th.it  t re.t  1 1 1 nt . 

1 III  niiilpri  In  IISI'.I  st  .fi'.  plan  presi  Ills  wli.it  tin  1 :u:  :t!<  I In 

In  ves  are  needs  and  pr  l»l'  ms  t • • who  h tin  . it. a ns  mast  .iddnss 
t la  • r I IS  1 1 \ « as,  1 hi  st'idv  S u'o.tl  is  to  pr<  SI  nt  ss  1 1 1 < - It,.'  s 1 tin  so 
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• rii'ili  ms  t:.‘.  I i'1  .ct,  broad  base  public  1 n ; > 1 Vi  mi  nt  , • jp>- ! u 1 ! y our 

p 1 ;1  u til  process  w ill  p r >du  c • .i  result  will  wh I c h members  * . f the  ( >r. 
nectn'.t  Valiev  i .in  ii  el  , • . s * 1 y satisfied.  W t .ire  aw  a re  »!  tie  urren' 
li n ,,i 1 1 reft  rdtrsi:  rest- rv  e.  r construction  and  ■ ha  s itren  t:  ••  <:«  abundant  ly 
ti:<  pub]  tr  rncu  r the  oppo rt unity  presented  its*  It  that  : . nr 

! the  proposals  l ti  is  plan  would  be  mr  ed  upon  them.  VV  t use  'nlv 

• : .i  t ' : ' . e \an  . : re  t in  facts  > losely  and  re  conn  l zr  t tie  regiona  1 cha  r.ict>  r 

istics  ot  • 1 .<  basin  plan  and  the  needs  of  their  ft*  11c  a . itizens. 

Department  .1  ( ..mine  r i.  i 

In  many  respei  ts  this  report  does  not  over  Mm  operational  as- 
p.  . • s t the  planned  program  in  sufficient  uept  Perhaps  this  is  due 

• tie  i umpli  xity  of  tiie  interaction  a monj;  the  several  pr  >gra  m areas. 

It  s likely  that  operational  problems  siiould  not  be  i . .nsiderett  until 
s'.,  : time  as  tise  o\er-all  program  is  on  ;<  tairl,  firm  foundation. 

Nevi  rt  he  less,  the  importanct  of  real-time  and  m . r real-time  meteor- 
. coal  and  h\drolonical  data  and  forecasts  for  operational  <ii  sums 
should  not  b«  overlooked,  even  at  this  early  planning  s’a.e.  Further, 
■.hen  tin  tmu  ip.es  to  i insider  th<-  ac’u.il  .pt  rational  problems, 
the.  should  hi  approached  with  the  assumption  that  detailed  and  accurate 
pri  dii  tiuns  1 1 1 stream  discharges  must  he  availabh  t<  those  making 
v.  iter  management  decisions.  Improvement  and  expansion  if  the 
Weather  Bureau's  si  rvice  in  tins  field  will  provide  the  necessary  tore- 

t il.StS. 

lit  o,,rti'  • :.t  ot  Health.  Education  and  W.  Hart 

* . — ■ 

1 i.t  1 li  A representative  stressed  the  positive  benefits  to  health 
fro1  n rope  r planning  of  the  ( onn<<  tic  :ut  Kiver  Basin.  these  lie  m 
sev  ral  an  as.  1 ■ r example,  floor!  control  measures  s.ivi  lives, 
i , . h 1 , le  sa  vi  d has  a pos  itive  t - .nt  r i but  or  y • ffect  upon  national  tie 

i nt.  Also,  water  resource  development  can  re  cm  ■ . . r elin.m- 

...  t • in  s i i t s hi  c i : ha  v*  a h i gh  nui  s a ni  e pot  • ■ nt  i.i  I and  a s i gn  1 1 1 . a nt  ha  .• 
re  1 ealtb.  [ lordly,  tin  provision  of  adequate  water  baser:  ricrea 

■ • n ' iiayi  iie.tlth  beneiit  mi  ts  .rable  in  dollars  and 

■ i nts  Mi  ausi  of  tin  in.  r , i s e r 1 potential  ui  earning  power. 

■ i pa  rtment  of  the  Interior 

l li.  I'. area  i of  Outdoor  Keereation  believes  tha'  reservoir  site.-, 
it  Inman  treau  and  Hammond  Hollow  should  not  he  ■ onsirlered  for 
development  and  that  protect  sites  and  arlja.ent  streamside  areas  be 
in  . orpo rat'  d into  the  recommended  m rnii  river  program. 
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t hr  H'i  r <•.«■!  .1 1 s«  r • . < 1 1 m . < ■ nd  • K « 1 < 1 ]< - a-  i n it  r >■  • r oi  r i * • - s 

I lo«  <t  t c cj  b v tribnt.tr1.  ■ > s i n > nut  h>  • n s id  i-  r i*d  i n ’ ).  ■ r • • r<ttu>n.i 

p«-  t s of  thr  i .i  r 1 v A • » i«m  Plan,  ' . ' ’ a pr • i ’ t-  : • , . • • qn . -it  ion  i>r 

ot  hi-  r m itahl  i-  mi  an  > : 

pprr  'ftfi-rson,  lsrai-1  Kivi-r 
I- ort  Morrison,  I ) « ■ « rfi<‘ld  Ri.<-r 
(i.irdni-r.  Millers  River 
Sandy  Brook,  No.  . Farmington  !•'  i . >■  r 
!•  a 1 1 s Hivrr,  I alls  River 

I hr  ' . - . Kish  and  Wildlif*  « - r i . • r i - 1 on  .r:  ••  i-n':  - i ha  ■ a It  1m  . h 

it  i-  Sandy  Brook  N<  . ' on  t hi  1 ••  rn  . ny  t ■ r.  K tve  r m 1 in  t hi-  i a r ! v 

A i t ton  Pla  n of  t hi  < m,  r : mat  iny  t mm  1 1 1 1 - . t la  la  no.  - 1 . . .Id  In  ,n 

, ; m r i-d  a s soon  as  pos  s i bl  i in  ant  1 1 i pa  i ion  ot  t . t . r • - i on  s t r . ■ : on  . 

rhf  Sirvuc  also  r . on  rm  nd  s t hat  ■ hem  i • a 1 treatment  of  -a  a 1 1 r s ip 

ply  rt-M-rvnirs  In-  x-;t!  . n-nt  to  rn  .t  polo  tishmy.  an:  • hat  '(■• 

Bar,  in  Plan  lx-  niodtfu-  t-  • prov  lot  an:  t ional  augmentation  • •: 
st  ri-a m flows  I'lrini;  tin  ;>«* r i * : «-pti-n.in-r  1 through  i n i-n  1 a r 1 , 

by  ri-dui  my  tall  a nd  a . rt  t < r pool  le  -.  id  - at  prop.  . it  .po  .!••::>  i-n*  s . 
Finally , the  re  ha  bil  i tat  ioi  f Moore  Rt  ervoir  houl 
to  develop  poii  ntial  li  hi-ry  ri-scor  < 
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Sec  t ion  4 - Othc  r 

The  fompn  hensive  study  gave  partic  tlar  attention  to  f ederal  and 
Stati  programs,  .is  well  as  those  rmini<  ipal  programs  that  are  cur- 
rently on-going,  or  in  a planning  phase.  It  recognizes  a large  area 
where  private  interest  and  investment  makes  a major  contribution  to 
water  resources.  Most  noticeably,  in  the  area  of  power,  and  forest 
management,  as  performed  by  the  paper  industry,  and  allied  timber 
products  industry.  I he  private  sector  is  currently  produ  ing  the 
iii. i or  segment  of  the  outdoor  recreational  opportunities.  Most 
not  i c«  ably  a re  areas  of  skiing,  private  camping,  motel  facilities, 
such  as  lodgings  and  food  for  a very  mobile  public  . It  will  be  nece- 
-.try  for  each  basin  State  to  keep  an  active  file  on  these  pursuits  and 
the  i ontribution  which  private  sector  is  making  in  meeting  the  needs. 
The-  effectiveness  of  this  program  could  make  possible-  future  savings 
in  the  public  investment  sector,  and  could  yield  handsutra  returns  m 
taxes  . 


To  facilitate  implementation  of  programs  in  the  public  and  private- 
categories,  greater  use  must  be  made  of  established  conservation 
groups,  as  well  as  the  newer  local  citizen  valley  groups.  I here  i - 
need  to  coordinate  , <-du<  ate,  ancl  communicate  with  these  groups  as 
t<  what  programs  are  attempting  to  achieve,  and  the  consequences  if 
proposals  are  built  or  abandoned.  This  is  a key  element  toward 
favorable  political  response  and  maintenanc  e of  tin-  strong  plural- 
istic character  of  the  ditlerent  interest  groups  that  exist  in  the-  Con- 
necticut Valley. 
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R Kl'OMM  I NDA  1'IONS  [OH  CONQRlSS 
Section  I Approval  of  the  Coordinated  Plan 

I’he  19H0  harly  A tion  I’l.m  ,i--  dc veloped  by  the  ( oordinating  ( orn- 
mittec  for  t h * ■ Conncclinit  River  presents  a mix  of  different  proposals 
for  public  , State , and  local  investments.  Some  items  require  Congres- 
sional authorization,  and  others  may  proceed  as  part  of  already  author- 
ized programs,  or  established  programs.  I'his  C hapter  c one  e rns  itself 
primarily  with  elements  that  will  require  authorization  by  < ongress. 

It  rei  ominends  approval  of  the  total  (dan.  It  notes  that  on  going  pro 
grams  could  be  < xpanded,  or  aicelcrated  to  meeting  existing  needs 
and  proie< t goal s . 

In  keeping  with  ( u r r ent  na  t iona  1 pol  i c y , mm  h a 1 1 e nt  k in  has  b<  > n 
given  to  environmental  quality.  Addl’d  iosts  are  ri’quired  if  wrc  are  to 
maintain  a high  quality  environment  for  the  Connecticut  River  Basin, 
and  if  restoration  vs  to  lie  made  where  such  quality  has  been  lost.  I’ub- 
lii  interests  pa  rt  i e ipa  t ing  in  this  study  were  < om  e r ned  that  the  I nviron 
mental  Quality  objective  would  not  have  equal  weight  alongside  of  Nation 
al  or  Regional  objectives  where  growth  is  .1  paramount  consideration. 

A new  social  ethie  is  evolving,  and  appears  to  be  based  upon  the 
view  that  everyone  has  an  inalienable  right  to  a < Iran  environment. 
Simultaneously,  a new  economic  ethic  is  developing  looking  to  <1  bal- 
anced growth,  or  zero  growth  it  it  means  the  different  e of  being  in 
harmony  with  the  environment.  1 he  current  vie  w that  expansion  doc  s 
not  nee  essarily  equate’  itself  with  the  well  being  of  man,  strikes  home 
at  some  established  polic  les  whie  h heretofore  placed  g rowthmans hip  as 
a high  ideal.  If  the  quality  of  life  is  to  be  our  greate  st  concern,  and 
reparations  arc  to  he'  made  tor  damages  done  to  water  resourt  e s,  the  n 
it  is  like  ly  that  adjustments  will  have  to  be  made  to  on  going  programs, 
and  particularly  as  they  affec  t cost  sharing.  Programs  will  have  to  be 
broadened,  f inane  ial  obligations  reassessed  , with  less  reliant  e given 
to  benefit -cost  ratios.  Intangible  areas  which  now  lack  measurement 
tools,  or  that  are  not  subject  to  market  influences  will  have  to  be  as 
signed  some  pielgmental  value-  upon  whie  h * ost  sharing  may  he-  made*. 

It  is  probable  that  the  spac  e-  program  may  have  jolted  the  public 
into  the  realization  that  earth  is  a space-  ship,  and  with  a limited  life 
support  systi  m.  Sire  ■■M's  of  mass  urbanization,  1<  sscs  o(  wliat  was 
one  e e e 'ini  r s ■ i < I • t c > suhii r ba  11  sprawl  ha  s h r ought  a ele  m.ind  that  e 11 
vi  null  e ntal  qua  1 1 1 y obtain  a hi  phi  r objee  live  rede  in  old  and  pa  rtie  ula  rly 
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i- w . r g r.i  11 >.  . . it  i > bt  1 i e\ t d th.it  t ec  hnolog  tea  1 < .1  [>.«  in  1 1 1 y i * a va  ilabl  t 
t,  r.  solvi  tin  i omplt  -.ities  now  ] j r • sent  in  tin  water  rest.ur<  < family, 
hut  public  . mni'  tnic  a t ton  n mains  .i  weak  link.  It  is  not  o mut  h a 
(j  ,'u  : ij  tin  tin  m to  do  tin-  oh,  hut  rather  tin  desire  . and  spirit 

1 1 , , n , ,mti  lure,  mn.itur.il  n uiurt  es  to  at  hievi  i b t Fine  c bc'wecn 

tin  natural  onllut  inherent  m water  uses. 

Ihe  earlier  pioneer  or  I rontier  drive  to  create  inure  n.ay  not  on 
tinu«  ml-  toward  ship  of  r»  -ounces  is  improved.  Fhe  f nnnei  ticut 
River  11  1 in  hu  tiie  natural  abundant  e but  wist  use  of  it  is  required  to 
:nt  i t growing  nt  tils  . Whereas,  ill  the  past,  problems  were  solved  on 
a pi,  , , nit  1 1 basis,  tin  ha  in  plan  offers  a multiple  purpose  approach. 

It  prt  -ent  a beginning  of  a pron  ss  that  tan  be  refined. 

I lure  are  signs  • f in  em  ornpa  s s ing  , integrated  viewpoint  m the 
(•  . dt-ral  , State,  or  private  entities.  States  art  passing  new  protective 
legislation,  t tabli  hmg  environmental  councils,  and  adding  l.nvtron 
mental  K Lghts  to  their  constitutions  . Such  actions  will , perforce,  ini 
pr  ,\t  t o(  rdination  and  t oninmnii  ation  . If  people  anti  progress  have 
i .hi  e d the  current  t-n  v i r onnuntal  < r isis  as  some  believe  , then  solu- 
tions must  be  resolved  , first  by  enlightening  them  as  to  the  intricacies 
of  water  re  .ourtes.  Fhe  process  should  be  broad  enough  to  encompass 
areas  of  social  planning.  It  has  been  said  that  the  next  decade  will  make 
the  difference  in  man  s stewardship  of  hi  resouries.  If  this  is  true 
then  tin  timeliness  ot  the  19B0  basin  plan  is  apparent.  Fhe  Foordina- 
tmg  Committee  recommends  that  the  ld80  basin  plan  as  presented  in 
this  report  iit  approved  . Spec  ifie  protect  recommendation  of  study 
partn  ipants  as  reported  upun  in  their  respectivi  appendices  follow 

I'he  State  of  New  Hampshire  recommends: 

'll  Implementation  by  the  State  of  a flood  plain  protection  program 
to  delineate  and  regulate  the  flood  hazard  areas  to  at  ha  ve  intelligent 
land  itilization  compatible  with  the  hazard  of  flooding.  Fhis  prevent.! 
tive  concept,  designed  to  control  man's  uses  of  the  flood  plains,  must 
be  implemented  and  funded  by  the  General  Court. 

(ti)  Adoption  by  the  General  Court  of  legislation  which  recognizes 
the  need  for  protecting  areas  of  unique  scenic  and  environmental  quality. 

(1)  Fhe  appropriation  , at  all  levels  of  government,  of  money  to  im- 
plement fully  the  pollution  abatement  program  designed  to  attain  water 
quality  standards  set  by  the  State  s classification  program. 
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(4)  Hie  requirement  that  erosion  control  standards  bt  adopted 
and  enforced  by  the  State  to  avoid  adverse  and  often  irrevocable  im- 
pacts caused  by  public  and  private-  construction  projects. 

(5)  Advanced  acquisition  of  land  at  impoundments  endorsed  by  the 
State,  and  support  of  Section  Z09  of  PL  90-4H3  of  August  19b8  which 
provides  the  Federal  Government  with  the  authority  to  condemn  land 
for  this  purpose  at  the  request  of.  and  with  reimbursement  by,  the 
State.  These  measures  are  designed  to  eliminate  hardship,  allowing 
sufficient  time  and  monetary  consideration  for  relocation  of  residen- 
tial and  commercial  uses. 

(6)  I'he  establishment  of  a quality  monitoring  network,  in  the  Con- 
necticut River  Basin,  capable-  of  incorporation  into  a basin-wide  con- 
trol center  such  as  the  Reservoir  ('.enter  at  the  New  Kngland  Division, 
Corps  of  I ngineers,  at  Waltham,  Massachusetts. 

(7)  Implementation  of  the  Coordinating  Committee  s Stream  Regu- 

. lation  Subc  ommittee  recommendations  with  regard  to  minimum  flows 

at  main  stem  dams. 

(H)  Implementation  of  all  fish  hatchery  construc  tion  necessary  to 
support  resident  and  anadromous  fishery  programs. 

(9)  Support  of  a National  Rec  reation  Area  Study  based  upon  a de- 
finitive master  plan  mutually  partic  ipated  in  by  the  National  Dark  Ser- 
vice- and  the  State-  of  New  Hampshire-.  It  is  further  recommended  that 
sufficient  Federal  funds  be  providecl  to  enable  the  State  to  employ  quail 
fied  ancl  full-time  staff  to  effect  proper  coordination  with  the  basin 
communities  and  with  the  Federal  agencies  involved. 

(10)  ( oo  rel  mat  ion  of  efforts  of  the  State  resource-  and  related 

a g en c ic-s  with  those  of  Federal  and  leu  al  agcnc  ic-s  . private  organi/.a 
tions,  and  individuals  by  the  Council  id  Resources  and  Development 
to  assure  the  most  beneficial  effects  from  programs  relating  to  the 
Connecticut  River  Basin. 

(Ill  Study  and  appropriate-  action  to  assure  that  adequate  and  qual- 
ity water  supplies  will  be  available  for  domestic  and  industrial  uses. 

It  is  further  recommended  that  the  State's  Water  Supply  Study . Phases 
| K II.  In  used  as  .i  guide  for  such  study  ancl  subsequent  action. 

(HD  Appropr iation  of  sufficient  funds  to  pay  Now  Hampshire's 
hhari  of  the  Con  net  tic  ut  River  B a s in  Pr  og  ra  m under  the  direction  of 
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thi  New  htiglund  Kivir  Basins  Commission.  R <■(  ommcnded  by  r H • 
rut  r t ( onnev t i c u t River  ( i >o  rd  i n.t  I i ng  f omm  i ( t e e a nil  t < «■  |>l  *•«  1 I » y 

ilu-  Mf\\  Lngland  Ri%«  r R.i  itr  Commission,  tins  .1  r rangeim  nt  will 
p ri  ■ . , e , tin  required  leadership  and  < oord  ina  lion  in  i a r ryi  ng  out  tin 
wall  r and  related  land  reamri  es  management  program.',  -proposed 
by  tin  study  using  existing  Federal  , Stati  . interstate  and  loc  al 
authorities,  private  organizations  and  programs  as  implementing 

media  . 

I he  State  of  Vermont  rei  orimiends: 

(l  that  the  State  make  careful,  thorough  examination  >.f  the 
rerommendat  ions  in  the  Connecticut  River  Basin  [dan  as  they  relate 
to  the,  as  yet,  undocumented  needs  for  other  areas  of  the  State. 

fiil  | hat  the  Slate  establish  and  Set  priorities  to  meet  I ritual 
in  eds  areas  within  the  capability  of  the  State  . 

I he  State  ol  Massac  husrtts  recommends: 

tli  I h it  there  be  established  a continuing  planning  process,  and 
that  tin  plan  be  considered  a conc  eptual  oni  , rather  than  a rigid  pro- 
gram out  I inr  . 

f 1 1 VV  a t e r Qua  1 it  y 

I he  waste  treatment  program  must  be  fully  implemented. 

Spe.  ial  !ow*flow  augmentation  sites  will  be  considered  only  it  a pro 
gram  ol  waste  treatment  has  been  vigorously  pursued  and  found  want- 
ing. Low  flow  augmentation,  where  it  can  be  a commodated  with  other 
uses  without  serious  damage  to  other  values,  may  be  considered 

(i)  Acquisition  of  Sites: 

High  priority  should  be  given  to  the  early  acquisition  of  those 
stream  bank  areas  which  will  be  made  more  desirable  b>  pollution  abate  - 
merit  or  by  the  re-t  stablishment  of  anadromous  fisheries.  Reservoir 
sites  whic  h might  reasonably  be  foreseen  to  be  utilized  under  existing 
or  planned  programs  should  be  purchased  as  soon  as  possible.  Kmphasis 
should  be-  given  to  multi-purpose  sites. 
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(U  Upland  areas  should  be  placed  under  zoning  restrictions  or 
easements  to  preserve  open  space  and  flood  plain  areas,  and  to  com- 
plement the  Commonwealth's  Inland  Wetlands  program. 

(5)  Flow  Regulation 

All  dams  of  significant  capacity  should  be  regulated  so  as  to  pro- 
vide reasonable  and  continuous  flows.  Additional  regulatory  powers 
should  be  granted  where  required. 

(6)  Anadromous  Fisheries 

Fish  passage  facilities,  hatchery  construction  and  the  previously- 
mentioned  water  quality  and  acquisition  programs  should  proceed 
according  to  the  earliest  realistic  time  schedule. 

(7)  Institutional  Arrangements 

A basin  wide  planning  and  coordination  agency  under  the  New 
England  River  Basins  Commission  should  be  instituted.  Such  an 
agency  could  coordinate  the  planning  and  management  of  conventional 
water  resources  programs  and  could  formulate  new  approaches  to 
problems,  e.g.,  devising  means  to  facilitate  flood  plain  zoning,  per- 
haps by  indemnifying  local  governmental  subdivisions  against  suits  of 
parties  aggrieved  by  flood  plain  ordinances. 

Public  participation  is  an  important  factor  in  planning  studies, 
and  a though  sought  early  and  continuously  throughout  the  Connecticut 
Study  in  the  form  of  scheduled  ami  special  meetings,  selected  mailing 
lists  and  routine  public  status  reports,  it  did  not  begin  to  materialize 
until  a plan  was  formulated.  Participation  then  took  the  form  of  re- 
action rather  than  positive  action.  In  future  studies,  means  must  be 
developed  to  obtain  an  early  and  positive  publii  contribution. 

The  State  of  Connecticut  recommends: 

(1)  The  Comprehensive  Report  be  used  as  a basis  from  which 
dei  lsions  c an  be  made  as  to  the-  actions  whic  h must  be  taken  by  the 
State  to  make  optimal  multiple-use  of  the  river  and  those  surrounding 
a r ea  s . 

(/.)  Ihe  Connecticut  River  National  Rei  reation  Area  concept  be- 
< ome  a reality,  in  a form  compatible  with  the  desires  and  needs  of 
t he  loc  a 1 res idents  . 
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(3)  The  remaining  tidal  wetlands  be  protected. 

(41  ['he  proposed  restoration  of  salmon  runs  in  the  Valley 
be  successfully  completed. 

(S)  The  issue  of  diversion  of  water  out  of  the  watershed  be  re- 
solved satisfactorily  without  detriment  to  the  needs  of  downstream 
users  . 

The  New  Kngland  River  Basins  Commission  recommends: 

(1)  Establishment  of  land  use  zoning  and  controls  by  local  and 
State  levels  of  government. 

(2)  Coordination  of  planning  and  management  in  the  Basin  through 
a Connecticut  River  Basin  Program  established  under  the  New  England 
River  Basins  Commission  and  in  accordance  with  the  findings  of  the 
Subcommittee  on  Institutional  Arrangements  as  carried  in  Appendix  O. 

(3)  Environmental  controls  by  local  governments  be  included  as 
part  of  the  corridor  concept  of  the  National  Recreation  Area  Plan. 

(4)  Public  streambank  acquisition  for  access  to  basin  facilities  be 
identified  in  terms  of  area,  frontage  and  stream  lengths  in  future  studies 

( 5 ) Public  lands  should  be  acquired  for  recreational  purposes 
around  existing  water  bodies. 

((,)  There  is  need  for  the  public  acquisition  in  controlling  wet- 
lands and  particularly  the  estuary  portions  of  the  Connecticut  River. 


(7)  Public  fishing  and  hunting  ;m  ess  to  streambanks  and  those 
lands  acquired  in  connection  with  new  reservoir  development  should  be 
an  integral  parts  of  the  site  development  whether  or  not  fish  and  wild- 
life is  part  of  the  project  proposal. 

(8)  fit  ream  flow  regulation  should  consider  total  environmental 
flow  requirements  as  well  as  the  assimilative  requirements  of  water 
sources  of  pollution.  When  non  point  sources  of  pollution  lire  consid- 
ered there  is  no  comparable  alternative  to  streamflow  regulation. 

(9l  An  equitable  property  tax  program  should  be  established  to 
offset  the  impact  whii  h public  land  a cquis  it  ion  w ill  impose  upon  loi  a 1 
tax  roles  . 
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lU'Lommi'nd.ilmns  of  the  Department  of  Agriculture: 


A.s  part  of  the  Karly  Action  Plan  that: 

(1)  Ihe  Soil  Conservation  Service,  under  Public  Law  4f>  and 
Public  Law  56b,  accelerate  its  programs  of  assistance  in  conserva- 
tion farm  planning  and  application  of  conservation  measures  in  the 
27  conservation  districts  of  the  Basin.  Treatment  is  needed  to  con- 
trol erosion  on  about  204,000  acres  of  cropland  and  pasture;  and 
150,000  acres  of  urban  and  other  land,  (sight  upstream  PL  566  water- 
shed projects  currently  being  planned  and  nine  potential  upstream 
watershed  projects  also  require  the  acc  eleration  of  land  treatment 
measures  . 

(2)  Under  Community  resource  planning  assistance,  funds  be 
appropriated  for  soil  surveys,  and  interpretive  soil  reports  to  include 
assistance  to  communities  in  land  resource  inventories,  floodplain 
studies  and  community  land  use  planning. 

(1)  The  Cooperative  .State-Federal  Forestry  Program  be  funded 
to  the  full  amount  of  its  authorization.  Installation  of  land  treatment 
measures  should  lie  an  integral  part  of  all  Federal  impoundment  projects 
to  provide  acceleration  in  developing  management  plans  and  application 
of  required  forestry  practices.  To  augment  this  program  and  others, 
effective,  conservation  education  should  be1  accelerated  from  kindergarden 
up  through  high  school. 

(4)  The  Agricultural  Stabilization  and  Conservation  Services  Pro- 
gram b<-  increased  25  percent  above  the  average  annual  rate  of  $882,000 
estimated  for  the  basin  during  the  year  1957-  1967  in  order  to  fund  the 
additional  cost  sharing  outlined  in  the  report. 

(5)  Accelerated  land  treatment  measures  on  63,700  ac  res  of 
National  Forest  lands  be-  implemented  as  well  as  soil  surveys,  water- 
shed analyses,  big  and  small  game  analyses  and  stream  and  lake  sur- 
veys cm  337,100  acres. 

(6)  Acquisition  of  69,  300  acres  of  National  Forest  lands. 

(7)  Within  the  next  10-15  years,  State  and  municipal  agencies  bp 
encouraged  to  develop,  with  Federal  assistance,  long-range  multiple 
plans  for  municipal  watershed  lands  . 

(8)  Farmers  Home  Administration  and  other  agencies  provide 
assistance-  for  rural  water  supply  and  waste  treatment  systems  to  170 
rural  basin  communities  having  5,500  population.  Funds  should  be 
made  available  to  provide  a program  of  loans  and  grants  to  develop  or 
enlarge  water  supply  and  waste  treatment  facilities  in  these  areas. 
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(9)  l.oc.il  sponsor  s be  cm  ouragrd  to  continue  to  develop  tin* 
eight  watersheds  currently  being  planned  under  PL  'a,  with  flood  pre 
vention  as  the  major  purpose. 

(10)  Nine  additional  upstream  watersheds  identified  for  develop- 
ment in  the  basin  investigation  be  implemented. 

Ill  Resource  Conservation  and  Development  Projects  be  accom- 
plished for  the  total  basin.  Funds  should  be  at  a level  to  cover  the 
Federal  cost  sharing  portions  of  projects  in  both  the  four  existing  and 
th<  four  potential  projects. 

(12)  I hi  11H  other  upstream  impoundment  sites  selected  for 
development  which  fall  outside  upstream  watershed  projects  and  do 
not  qualify  under  existing  criteria,  be-  authorized  for  development  in 
cooperation  with  local  and  State-  agencies  through  changes  in  Public 
Law  sbb  criteria,  as  outlined  in  the  report. 

(1  i|  The  structural  program  for  the*  National  Forest  lands  desc  ribed 
:n  the  report  be  implemented. 

(14)  IJ.S.  Department  of  Agriculture  programs  and  changed  c riteria 
be  implemented  as  ele.se  ribed  in  detail  in  Appendix  F providing  for 
the  following  ten  general  areas; 

a.  Modifications  of  Public  Law  Son 

b.  Expansion  of  a Flood  Plain  Information  program 
c . Establishment  of  an  urban  and  forestry  program, 
el.  Changes  in  the  Agricultural  Conservation  Program 

e.  Changes  in  funding  projects  on  Federal  lands 

f.  Expansion  of  munic  ipal  watershed  forestry  assistance 

prog  rants 

g.  In<  r eased  emphasis  on  conservation  and  education 

hi  Accelerating  land  treatment  above  Corps  of  Engineers 
dams  and  other  impoundments 
i.  Inc  reused  funding  of  research  activities 
I.  A<  < deration  of  the  installation  of  water  supply  unci 
waste  treatment  systems  in  rural  communities 

A-  part  ot  the  Long  Range  2020  Program  that: 

( 1 i l-  und  lie  made  a va  i la  Id  c lor  soil  surveys,  t own  resource  inve-n 
tones  .cud  all  other  land  treatment  needs  on  approximately  .’.00,000 
ae  re  s c > f private  land.  In  addition,  the-  Cooperative  State  1-  ederal 
Eore-stry  Program  should  be  funded  to  provide  assistant  e on  approxi- 
mately one  million  at  res. 
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(2)  Because  of  increasing  ri-i  reational  demands,  (hanged  patterns 
of  resource  use,  additional  National  Forest  developments  needed 
through  2020  be  acquired.  These  i hanges  will  require  the  updating 
of  plans  so  that  the'  resources  within  the  National  Forests  will  make 
a maximum  contribution  to  regional  needs. 

( i ) State  and  Municipal  lands  obtain  additional  protection  and 
development  as  required  by  2020.  Plans  for  use  of  these  lands  will 
also  require  updating  for  the  best  allocation  of  resources. 

(4)  The  ii  watersheds  where  floodwater  and  sediment  damages 
are  presently  significant,  be  investigated  in  view  of  future  development 
and  changes  in  upstream  watershed  criteria  to  determine  feasibility 

as  PL  ht>6.  Seven  of  these  3 3 watersheds  have  been  identified  as  hav- 
ing the  greatest  potential  at  this  time.  Flood  plain  management  measures 
should  be  c onsidered  as  an  alternative. 

(5)  State  agen<  les  acquire  the  land  at  63  other  upstream  sites  at 
which  they  have  already  indicated  an  interest.  In  addition,  160  other 
site  possibilities  should  be  considered  for  preservation  either  through 
purchase,  zoning  or  other  means. 

(6)  Additional  structural  development  as  needed  by  year  2020, 
in  National  Forests  be  provided  to  meet  recreational  needs. 


Recommendations  of  (he  Department  of  tf  • \r m> 

I • f Corps  of  engineers  recommends  thirteen  a ren  s of  improvement 
as  its  contribution  to  the  1?K0  Early  Action  Basin  Plan,  and 
low.  s : 


.\.  flood  Plain  Regulation  - That  flood  plain  resile  ton  measures 
Ije  instituted  l>v  local  interest  .'it  appropriate  locations  thr  »-n*li  -t  t ■ 
l,a  A-ith  technical  upport  trom  the  Corps  ol  engineers. 

Reservoir  Control  Center  (RCC)  - That  the  recent!;  . ta  - 
lished  RCC  continue  to  be  maintained  at  a high  level  of  elm  . • • • , ' 

future  t dificatioi  is  nec<  iry  to  provide  ■ f f<  < 1 • : d : ’ 

, 


( _ Communications  with  Publi«  - rhat  th<  »u 
li. rough  an  extensive  information  program,  of  assistance  available  t 
tlu-ni  in  the  form  of  planning  for  flood  control  flood  plain  zoning, 
i ranee,  ind  emergt  ; flood  fighting. 


L>. 


Pern  it  >n  N n igable  Waters.  1 iat  ill  r<  1 it«  1 


source  interests  be  considered  in  the  issuance  of  permits  by  the  Corps 
ol  Engineers  along  the  main  stem  of  the  Connecticut  River.  I ne  • 

is  considered  navigable,  in  fad,  upstream  to  Murphy  Dam  at  Lake 
tance  of  almost  380  miles. 

jp  the  Utilizat  the  Refuse  Act  of  1899  da  relat.  to  the  d 

ing  "i  wastes  into  navigable  waters  without  a permit. 

; it  . : future  ■ leration  Wil  * vent  t ___J — L 

r-  .-rvmrs  either  lmm  ,n  operational  basis,  r>.uir 
mg  no  extensive  phy  leal  changes,  or,  if  found  necessary,  trom  a p.i>-i 
j • ri  .■  ■ ite  alt.  rations  i r.  fo  ind  to  be  r ■ ■ 

poll,  y to  be  consistent  with  changes  in  existing  , onditmns  and  the  desire 

Ol  th1*  pulll  1.  . 

I rhe  constructio  ix  multiple -pur  >d  >ntrol,  reert-a 

Dun,  and  low  flow  augmentation  proje,  Is  as  lollows; 

1.  Victory  Dam  and  Reservoir  on  the  M River,  1 issump- 

an  in  the  town  >.t  Victory,  Vermont. 

> _ Gay  Hie  Dam  and  Reservoir  on  the  White  River,  it 

village  of  Caysville,  Vt. 


* . « + 
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3.  Bethlehem  Junction  Dam  and  Reservoir  on  the  Ammonoosuc 
River  in  the  town  ol  Bethlehem,  New  Hampshire. 

4.  Claremont  Dam  and  Reservoir  on  the  Sugar  River  in  the 
city  o£  Claremont,  New  Hampshire. 

5.  Beaver  Brook  Dam  and  Reservoir  on  Beaver  Brook,  Ashue- 
lot  River  basin  in  the  city  of  Keene,  New  Hampshire. 

6.  Honey  Hill  Dam  and  Reservoir  on  the  South  Branch  of  the 
Ashuelot  River,  Ashuelot  River  basin  in  the  town  of  Swanzey,  New  Hamp- 
shire. 


G.  The  construction  of  a single  purpose  flood  control  project:  The 

Meadow  Dam  and  Reservoir  on  the  Deerfield  River  in  the  town  of  Deer- 
field, Massachusetts. 

H.  The  modification  of  four  existing  Corps  of  Engineers  flood  con- 
trol dams  and  reservoirs  to  accommodate  other  project  uses; 

1.  Union  Village  on  the  Ompompanoos uc  River  in  the  town  of 
Thetford,  Vermont,  for  recreation, 

l.  Tully  on  the  Tully  River,  Millers  River  Basin  in  the  town  of 
Royalston,  Massachusetts,  for  recreation  and  water  supply. 

3.  Knightville  on  the  Westfield  River  in  the  town  of  Huntington, 
Massachusetts,  for  recreation  and  low  flow  augmentation. 

4.  Barre  Falls  on  the  Ware  River  in  the  town  of  Barre,  Massa- 
chusetts for  low  flow  augmentation  for  water  quality.  1 his  project  is 
presented  .is  an  alternate  to  advanced  waste  treatment  measures. 

I.  The  construction  of  five  local  protection  projects  at  the  follow- 
ing loc  ati  ons : 


1.  Lancaster,  New  Hampshire,  on  the  Israel  River. 

<1.  St.  Johnsbury,  Vermont,  on  the  Has  sumps  ic  River. 

3.  Hartford,  Vermont,  on  the  White  River. 

4.  Westfield,  Massachusetts,  on  the  Westfield  River. 

5.  Hartford,  Connecticut,  on  the  Hark  River. 


J.  Federal  • vit  6ignii  s 1 rinj 

two  major  dams  and  reservoirs  providing  for  general  ret  reation  and 
low  flow  augmentation  lor  fish'  ry  onhano  meat  are  as  tcllow  s: 

1.  Cold  I'a'uui  l).im  and  Reservoir  on  Roaring  Brook  in  tie 
town  of  Glastonbury,  Connectic  it. 


Fa  w n 


Z.  Bl.u kledgc  Dam  and  Reservoir  on  Bln  kn-aL. , 
Brook  in  the  Salmon  River  Basin  in  tin  to  of  He 


■ River  and 


it  it. 


K.  Federal  construction  with  significant  lo  I >st  sharing  of  a 
singb  purpose  project  providing  low  flu  t igr.*- ntation  for  fishery  en  — 
hancement  and  referred  as  the  Gardner  Da;.i  and  Reservoir  on  the  Otter 
iver  in  the  Mi  ei  rer  Ba  ii  lo<  ted  i th<  ity  iardner,  Ma 
chusetts.  This  project  is  presented  as  alter:  t>  t(  advanced  waste 

treatment  measures. 


Navigation 


prove  ments 


! . IF.tt  min  r c ial  1 

widening  and  deepening  the  existing  channel  from  Long  Island  Sound 
tu  ! lartford. 


Z.  That  < hannel  improvements  and  construction  of  lucks  be 
undertaken  to  provide  passage  of  recreational  craft  from  Hartford, 
Connecticut  to  Holyoke,  Massachusetts. 

1.  That  a . I ann<  I be  pi  id<  d for  re.- re  itional  boating  between 
Holyoke  and  Hatfield,  Massachusetts,  within  the  Holyoke  p«  er  pool. 

4.  I ha t Fede ral  tec  1 nic.t  1 assist  tn<  e be  p r o vi de d , for  rec  re* 
•itional  boating,  to  local  communities  that  contemplati  tutun  develop* 
ment  of  access  channels,  and  marina  and  turnii  g basis  s. 

For  the  Long  Range  ZOZO  Basin  Plan,  the  Corp:  of  engineers  has 
identified  a number  of  potential  improvements  which  should  be  con- 
sidered in  future  evaluations  of  water  resource  needs  and  problems. 
Measures  to  be  included  in  future  planning  evaluations  are: 

(1)  Continued  evaluation  and  necessary  expansion  of  the  flood 
plain  management  program. 


(•’.)  P<  riodic  review  and  adjustment  *>1  In  am  re,  datum  require- 
ments at  existing  proje<  ts,  particularly  with  reference  to 
new  and  existing  Licensing  of  power  pro je<  ts. 


XI-1Z 


( *)  Consideration  of  lot:  a I protection  for  7 i ommunitirs 
■ is  noted  in  the  ZOZO  plan. 

(1)  hxlcnsion  of  the  commerc  ial  navigation  project  to 
Holyoke,  Massachusetts. 

(5)  Recreation  improvements  along  the  Connecticut  River 
to  in<  lude  boat  passage  facilities  at  existing  dams. 

(6)  Multiple-purpose  reservoirs  which  are  identified  in  the 
ZOZO  Plan. 


K or  om  me : rj.  < t i . >r  • - of  the  Department  of  Health,  r 'dur;i  t i or  rind 
\V  e 1 l.t  re; 


(1)  Comprehensive  water  quality  monitoring  programs  for  likely 
water  supply  lot  1 1 ions  on  the  main  stem  and  tributaries  be  instituted 
to  ascertain  the  quality  ol  the  water  before  it  is  necessary  to  use  it  for 
water  supply.  I his  program  also  should  include  a system  to  m k<  tl  e 
<■■  t a a \ , 1 1 la  ble  to  i ! I who  need  it. 

(•1)  Recognizing  the  great  need  for  water-based  recreation,  to- 
>!>e r 1 1 1 vc  studies  or.  the  use  of  existing  water  supply  reservoirs  for 
recreation  be  considered,  which  would  place  primary  emphasis  on  as- 
suring i sate  v.ater  supply. 

(■■)  When  new  reservoirs  are  in  the  design  stage,  coordinator  with 
solid  waste  management  programs  ot  respective  states  should  be  made 
to  determine  it  the  quality  ol  the  impounded  waters  will  be  adversely  af- 
fected by  completed,  existing,  or  planned  landfills. 

(•4)  An  assessment  of  individual  water  supply  sources  in  the  lour 
oasin  states  be  made*  to  determine  the  extent  -it  po<  r ly  constructed  and 
v iiiu.uni:;.ited  wells. 

(5)  More  emphasis  be  placed  on  continuous  surveillance  of  recrea- 
tson  t.»<  ilities  1 rum  i health  standpoint  throughout  the  summer  seism  . 

(*’)  Vector  control  programs  be  an  integral  part  of  water  resource 
design  and  development  ol  recreation  areas  to  eliminate  the  risk,  of  dis - 
itbreal  ind  nuisance  condit  - . Fh<  eetoi  ntr  t . { 

ntr  : >r  ect  hould  il  o e recognizt 

(i)  More  intensive  data  on  waterborne  diseases  be  gathered  for  the 
n*  t.  .t  River  Basin. 

(H)  \ v oiitinuous  eflort  is  needed  to  reduce  the  air  pollution  levels 
in  the  basin  by  reducing  contamination  from  commercial,  public,  ir.d 
industrial  installations;  such  as  fossil  tuel  power  plants,  inadequately 

> ■ a. i rolled  incinerators,  and  open  burning  dumps. 

(I)  In  addition  to  built-in  safeguards,  an  alert  notific  ition  system 
be  set  up  with  unclear  power  plant  personnel  and  downstream  water  sup- 
plies in  the  event  that  an  accident  occur  releasing  r.i  dioa  c t i v e material 

to  th«  watercourse.  \ ert  notification  y stem  such  as  this  should  also 

be  established  tor  water  supplies  which  might  be  subject  to  Contamina- 
tion by  pills  of  oil  or  other  hazardous  m tleriul  . 

(lb)  Adequate  state  regulations  be  adopted  mil  1'illuri  i ll  to  prevent 
pollution  from  rec  reational  and  c ommeri  ial  boat  . 
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Recommendations  of  the  Depa  rlmcnl  of  tin-  Interior; 

The  Bureau  of  Mines  recommends  that  a report  be  made  on  tin 
mineral  industry  and  resources,  and  their  importance  to  the  economy 
of  the  area,  to  include  projections  of  mineral  production  and  land  re- 
quirements lor  future  target  dates;  collection  and  evaluation  of  data 
of  the  impac  t of  increasing  urbanization  upon  the  mineral  resource  s 
industry. 

I he  Bureau  ol  Sport  Fisheries  and  Wildlife  recommends  that: 

(l)  Losses  of  tish  and  wildliti  resouri  < s be  mitigated  as 
recommended  b^  this  Bureau  and  the  appropriate  State  tish  and  wild 
lift  agency. 


(Z)  Public  ac  cess  be  provided  to  all  reservoir  sites. 

(5)  Appropriate  restrictions  of  public  use  of  reservoirs 
through  time  or  space  - zoning,  and/or  limitations  on  boating  acti- 
vities where  necessary  be  applied  at  reservoirs  to  promote  safety 
or  maximum  quality  of  public  use. 

(4)  Pre  impoundment  spec  ies  - cont  rol  programs  be  made  an 
integral  part  of  project  planning. 

(5)  Hate  bery(s)  for  the  produc  tion  of  1Z5,  980  lbs.  of  catch- 
able  size  end  85,990  lbs.  of  fingerling  salmonids  for  stocking  new 
reservoirs  and  improved  streams  be  provided  at  Federal  cost. 


(<j)  Lands  acquired  in  connection  with  reservoir  development 
be  open  to  public  access  for  fishing  and  hunt  ing  and  that  fish  and  wild- 
life resources  thereon  he  managed  by  appropriate-  State  agencies. 

(7)  Public:  access  to  streambanks  he  made  an  integral  part 
of  project  planning. 

(H)  Each  dam  intended  to  hold  a recreation  pool,  or  a pool 
for  low  flow  augmentation,  be  constructed  in  such  a manner  as  to 
permit  regulation  of  flows  released  from  the-  dam,  and  to  permit 
releases  from  either  multiple  intakes  or  from  outlets  near  the  base 
of  the  da  in. 
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(9)  Dredging  of  sand  and  gravel  fruin  stream  b<  ds  ue  sub- 
ject to  approval  of  ti  e State  with  app rop riute  i onsuitation  w ith  tie 
State  fish  and  wildlife  agency. 

(10)  Augmentation  flows  be  passed  through  s..<  oessivt 
downstream  dams  without  restriction  or  diversion. 

(11)  Specific  provisions  for  access  to  permit  the  harvest 

of  fish  and  wildlife  r<  sour  cs  at  location  as  part  of  tie-  ' r .:ei  l:  t 

River  National  Recreation  Art  i. 

(12)  Other  programs  for  acquisition  or  designation  of  rec- 
reational areas  provide  for  access  for  fish  and  wildlift  pursuits. 

(1  })  Rehabilitation  of  Moore  Reservoir  be  studied  to  dt  - 
velop  potential  fishery  resources. 

(14)  A Federal  program  be  established  to  assist  the  States 

in  developing  those  reservoii  sites  which  do  nut  satisfy  requirements 
for  construction  under  existing  U.S.  Arn  . > . :rs'  < r 

Soil  Conservation  Service  authorizations. 

(15)  The  Fish  and  Wildlife  Service  be  notified  iti  sufficient 
time  to  allow  detailed  investigations,  in  cooperation  with  the  appro- 
priate State  Fish  and  Wildlife  agencies,  of  the  impact  of  reservoir 

■ . elopment  ind  formulation  of  ne<  < sary  re<  endal  ern- 

ing  construction  and  operation  of  developments  and  required  mitiga- 
tion measures  during  final  detailed  planning  stages. 

The  Bureau  of  Outdoor  Recreation  recommends  that: 

(1)  A three-unit  National  Recreation  Area  lie  established 
iti  the  Connecticut  River  Valley.  Further,  that  State  and  local 
governments  arid  individuals  participate  actively  in  effective  pro- 
grams that  foster  wise  land-use  and  water  management  within  th* 
Connecticut  River  Valley. 

(2)  i • t a t e r te  state  widi 

river  programs  together  with  preservation  and  prof  ctiun  programs 
in  cooperation  with  other  levels  of  governments,  to  enhance  all 
rivers,  reaches  of  rivers,  or  portions  thereon,  identified  in  this 
report  as  Wild,  Scenic  or  Ret  n ational. 


I 


( 5)  The  basin  states  provide  guidance  through  their  state- 
wide Comprehensive  Outdoor  Recreation  Plans  and,  in  cooperation 
with  other  levels  of  government,  continue  to  establish  management 
guidelines  and  master  plans  for  the  provision  of  additional  access 
and  recreation  facilities  to  the  impounded  water  of  the  Connecticut 
River  Basin. 

(4)  The  basin  states  act  to  utilize  the  underdeveloped  rec- 
reation resources  of  the  basin's  water  supply  reservoirs.  Such  ac- 
tion should  review  existing  state  statutes  and  policy  with  respect  to 
the  recreation  use  of  water  supply  reservoirs,  formulate  new,  policy 
and  programs,  as  required,  and  establish  administrative  responsi- 
bilities. 

(“fl  The  basin  states  continue  to  investigate  the  feasibility 
of  increased  recreation  development  at  existing  hydroelectric  pro- 
jects. Such  investigation  should  be  conducted  in  cooperation  with 
the  utility  industry  and  the  Federal  Power  Commission,  and  reported 
through  the  Statewide  Comprehensive  Outdoor  Recreation  Plan. 

(6)  Reservoir  sites  at  Victory,  Bethlehem  Junction,  Gays- 
ville,  Claremont,  Honey  Hill,  Meadow,  Cold  Brook,  and  Blackledge 
as  well  as  existing  reservoirs  at  Union  Village,  Tully,  and  Knight- 
ville,  continue  to  be  considered  for  development  through  Corps  of 
Engineers  and  Statewide  Comprehensive  Outdoor  Recreation  Plan- 
ning Programs. 

(7)  The  potential  Soil  Conservation  Service  upstream  water- 
shed projects  and  individual  sites  retained  for  early  action  consider- 
ation continue  to  be  considered  in  State  and  local  planning  programs. 

(8)  Studies  conducted  in  water  resources  project  investiga- 
tions continue  to  identify  the  primary  potential  downstream  area  uses 
and,  accordingly,  give  full  consideration  to  those  flows  necessary  for 
their  enhancement. 

(9)  Releases  during  the  summer  season  for  existing  dains 
along  the  Connecticut  River  he  representative  of  natural  and  unregu- 
lated flows. 

(10)  The  White  and  Green  Mountain  National  Forests,  th< 
Connecticut  River  Basin  State  and  local  government  agencies,  in  co- 
operation with  one  another,  continue  to  pi. in,  acquire,  and  develop 
land  and  facilities  fur  outdoor  recreation. 
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As  part  of  the  Long  Range  <1020  Plan  an  implementation  program 
be  established  to  facilitate  the  development  of  early  action  recommen- 
dations to  include  monitoring  of  basin  resources,  its  socio-economic 
characteristics,  and  to  update  priorities  as  required. 

National  Park  Service  recommends  that: 

(1)  Areas  of  significant  natural  historic  and  archeological 
importance  be  identified,  designated  and  protected  by  local  and  State 
government.  Cost  of  such  prese rvation  to  be  shared  by  State,  local 
and  private  sectors,  with  limited  Federal  assistance. 

(2)  Historic  sites  selected  for  preservation  should  consider 
the  setting  and  surrounding  land  which  contributes  to  their  effectiveness. 

( 1)  The  National  Park  Service  encourages  the  appropriate 
State  agencies  to  evaluate  all  historical  and  archeological  resources 
described  in  this  report  as  well  as  additional  sites  of  State  or  local 
significance  for  possible  inclusion  in  the  Registry  of  National  Historic 
Landmarks. 

(4)  It  be  authorized  to  evaluate  the  natural  and  scientific 
resources  described  in  this  report,  to  determine  sites  of  national 
geologic,  ecologic  or  scientific  importance,  if  any,  for  possible  in- 
clusion in  the  Registry  of  Natural  or  Environmental  Landmarks. 

(5)  Prior  to  start  of  construction  on  the  projects  recommen- 
ded in  the  R tsin  Plan,  investigations  be  undertaken  to  determine  if 
any  site  of  natural,  historic  or  archeological  importance  v.ill  be  dis- 
turbed with  appropriate  action  to  prevent  or  mitigate  losses.  Where 
archeological  sites  are  affected,  they  should  be  scientifically  exca- 
vated to  the  extent  necessary  to  recover  all  significant  data. 

The  Federal  Water  Quality  Administration  recommends  that: 

(1)  Municipal  and  industrial  water  supplies  be  included  at 
potential  reservoir  sites  where  possible  and  found  to  be  more  eco- 
nomical than  alternate  sources,  with  appropriate  reimbursement  by 
the  user. 


(2)  Water  quality  standards  be  adopted  as  soon  as  pra.  li- 
vable for  intrastate  waters  which  are  presently  unclassified,  and 
approved  standards  on  interstate  waters  be  met. 
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( 1)  I mp rove i nm t to  water  quality  be  contined.  Waters  be- 
low. standard  be  improved,  and  high  quality  waters  be  maintained. 

(I)  A minimum  of  secondary  wastewater  treatment  meas- 
ures lie  m operation  for  all  wastewater  sources  before  1980. 

( S)  Flow,  augmentation,  advanced  wastewater  treatment 
or  a combination  of  the  two  be  provided  where  appropriate  to  assure 
desirable  basin  development  by  1980. 

(ti)  There  be  continued  research  to  improve  and  reduce 
costs  of  known  wastewater  conveyance  and  treatment  processes. 

(7)  Federal,  State,  and  local  funds  be  made  available  to 
implement  pollution  abatement  measures  to  include  increased  levels 
of  treatment,  flow  augmentation,  modification  of  industrial  plant 
processes,  or  a combination  of  these. 

(8)  Incentive  and  regulations  be  adapted  to  encourage,  re- 
design of  present  treatment  plant  processes,  recovery  processes, 
pretreatment  measures  and  land  use  practices  to  substantially  .re- 
duce the  volume  and  the  effect  of  discharged  wastes. 

(9)  Regional  sewer  and  water  feasibility  studies  be  made  to 
determine  the  best  configuration,  location  and  design  of  waste  treat- 
ment facilities  together  with  desirable  water  and  land  measures. 

(10)  Federal,  State,  regional  and  local  agencies  foster 
growth  patterns  and  land  uses  consistent  with  water  quality  objec- 
tives. Future  zoning,  subdivision  controls,  scenic  easements,  water 
quality  standards  and  other  water  and  land  use  policies  should  support 
water  quality  and  related  environmental  objectives. 

(II)  Additional  and  continuing  assessments  be  made  in  areas 
of  combined  sewer  overflows;  stormwater;  eutrophication;  Bludge  de- 
posits, pesticides;  land  drainage  and  erosion. 
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Section  Z - Approval  ol  Pre -Authorization  Studies 

Implementation  of  the  comprehensive  plan  will  require  the  active 
participation  and  cooperation  of  all  Federal,  State  and  local  govern- 
mental and  private  interests  in  sharing  the  legal  and  financial  respon- 
sibilities and  obligations  for  construction,  operation  and  maintenance 
of  the  projects  and  programs  included  in  the  Basin  Plan. 

The  States  of  New  Hampshire,  Vermont,  Massachusetts  and  Con- 
necticut, other  legal  entities  and  local  interests  have  the  responsibility 
for  initiating  many  of  the  projects  and  programs  included  in  the  plan. 

Even  in  those  fields  where  a Federal  agency  normally  performs  the 
detailed  planning  and  construction,  the  impetus  for  these  activities 
should  originate  with  those  benefited  by  the  programs  and  facilities. 

Data  for  projects  and  programs  included  in  the  I'lHO  Elarly  Action 
Plan  are  considered  to  be  of  the  scope  required  by  the  applicable 
agencies  for  making  decisions  concerning  project  selections  anti  engineer- 
ing and  economic  feasibility.  However,  the  data  must  be  refined  by 
detailed  planning  and  design  studies  necessary  to  establish  final  design 
features  of  the  projects,  and  form  a basis  for  final  construction  plans 
and  specifications.  In  many  cases,  studies  for  projects  and  programs 
included  in  the  long-range  plan  have  not  been  carried  beyond  the  recon- 
naissance level.  Therefore,  additional  planning  would  be  necessary 
before  these  measures  could  be  considered  for  inclusion  in  an  early 
action  program.  Those  projects  in  the  10-  to  15-year  plan  for  which  the 
Corps  of  Engineers  has  primary  responsibility  for  planning  and  construc- 
ting will  be  presented  in  a se  pa  rate  report  through  regular  channels  to 
the  Congress  for  authorization  consideration.  Preauthorization  studies 
are  in  compliance  with  the  resolution  authorizing  the  study.  Upon 
authorization  by  the  Congress  and  appropriation  of  funds,  the  projects 
would  be  planned  in  detail  and  then  constructed.  However,  their  con- 
struction would  be  contingent  upon  responsible  interests  providing  local 
cooperation  required  by  appropriate  laws  and  regulations. 

It  is  recommended  that  four  authorization  reports  lie  prepared, 
one  for  each  basin  State  which  will  include-  those  major  reservoirs  noted 
in  the  Basin  Plan,  as  well  as  navigational  improvements  for  commercial 
and  re-creational  programs. 
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Those  projects  and  programs  in  the  10-  to  15-year  plan  for 
mini'll  the  Soil  Conservation  Service  has  primary  responsibility  in 
planning  and  assisting  will  also  be  presented  in  an  agency  report  for 
appropriate  implementation.  These  improvements  would  be  constructed 
when  funds  are  available  and  the  required  local  cooperation  is  fulfilled. 
The  United  States  Forest  Service  will  be  primarily  responsible  for 
obtaining  necessary  funds  for  the  acquisition  of  lands  and  for  the  installa- 
tion of  improvements,  including  stream  preservation  in  national  forest 
land. 
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CHAP  I t: R XI 

Section  i - Other  Requirements 

An  important  item  of  flood  management  concerns  the  establish- 
ment of  a uniform  drainage  code  among  tributary  basins  and,  if 
necessary,  larger  areas.  Such  a program  should  be  established  between 
local  municipalities  and  State  water  resource  commissions.  It  would 
require  that  permits  for  new  construction  on  land  areas  having  flood 
retention  capability  be  approved  only  if  the  builder  assures  that  changes 
in  run-off  patterns  can  be  safely  conducted  through  existing  drainage 
systems.  Developers  would  be  responsible  for  improvements,  if 
required,  on  the  basis  that  changes  to  the  watershed  by  way  of  urban- 
ization, would  result  in  increased  runoff  causing  what  were  previously 
adequate  outlets  to  become  inadequate. 

Sue  h a program  may  be  tied  i losely  to  existing  wetlands  legisla- 
tions currently  available  in  some  of  the  basin  States.  It  is  evident  that 
as  urbanization  increases  unless  a drainage  code  is  established,  there 
is  certain  to  result  a mounting  frequency  of  nuisance  type-  flooding. 

Such  flooding  although  not  of  major  proportions  would  cause  hardships 
and  burdens  to  the  local  rnunic  ipality  as  well  as  burden  the  homeowner 
and  other  tenants  of  areas  that  heretofore  were  not  flood  prone.  In  the 
older  communities,  the  cost  of  replacing  major  drainage  outlets  is  pro- 
hibitive. New  upstream  developments  should  be  undertaken  with  reali- 
zation of  the  consequences  downstream.  The  more  frequent  nuisance- 
type  flejod  drainage  problems  generally  fall  outside  of  the  purview  of 
existing  Federal  authorities  and  limited  assistance-  can  he  given  tea 
municipality  in  the  way  of  Federal  participation. 

Ihe  Coordinating  Committee  recommends  that  the  basin  States 
develop  legislation  to  permit  the  establishment  of  a drainage  code  with 
Federal  incentive's  given  to  accelerate  this  program  in  the  form  of  plan 
ning  assistance  eir  outright  grants  whereby  local  munic  ipalities  may  do 
their  own  planning. 
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